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BURNING ALL KINDS OF FUEL 


OWER stations making records for economy with 

all kinds of fuel are among recent Stone & Webster 
work. They include stations with stokers. burning a wide 
range of coals, and stations burning pulverized fuel, 
oil, and natural gas. Some of the coal burning and some 
of the oil-burning stations are designed for changing 
at any time to pulverized fuel. Where gas is burned 
the stations permit changing to oil or pulverized fuel. 
This Stone & Webster experience covering conditions 
ads of fuels is 

OIL. (or Palverized Fuel 


nage “ | Mentaup Electric Slike Cosmas 


The American Sugar Refining 


eompany, Beliggece, Mid. in all parts of the country and with | 
offered to those contemplating:n : 

Including the plants | ne 
installations for industry 2 
| 2,500,000 horse power. 



















PULVERIZED FUEL 


Ford Motor Company, 
St. Paul, Minn. 
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‘PROTECTIVE 


In checking up your 
budget — remember 


Metropolitan 


Safety Meter Switches 
Current Limiting Reactors 
Subway Cable Racks 
Sectionalizing Units 
Junction Boxes 
Primary Cutouts 
Secondary Racks 
Padlock Meter Seals 
Dummy Plugs 
D. C. Cable Testing 
Ammeters 


Oil-filled Cable Joints 


Used generally by the 
largest central - station 
companies, 

Made by a corporation with over 
twenty years’ experience and close 
contact with the industry —and a 


volume of business which permits of 
the lowest possible prices. 


METROPOLITAN 
DEVICE CORPORATION 
1250 Atlantic Avenue 
Brooklyn, New York 
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Foreign Loans for Electric Power 


Development 


HAT Europe is beginning to look up electrically 

is indicated by the large loans floated during 
December in the American market. The German gov- 
ernment’s electric holding company, “Viag,” is seeking 
$6,000,000 through an issue of hydro-electric first- 
mortgage sinking-fund gold bonds. The Prefect of the 
Seine Department has asked the city of Paris to grant 
authority to issue a loan of 356,000,000 francs in 7 per 
cent thirty-five-year bonds in order to allow the Com- 
pagnie Parisienne de Distribution Electrique to increase 
its power equipment to meet the growing needs of 
Paris and its suburbs. These issues, if allowed, will 
doubtless find their way to the American market. In 
addition, $10,000,000 of secured thirty-year gold bonds 
were offered in New York two weeks ago to finance 
hydro-electric extensions of the Edison General Italian 
Electric Company of Milan, Italy. 

During the year approximately $200,000,000 was 
raised in this country for foreign electrical enterprises, 
chiefly electric light and power; and while the total 
may seem small compared with what is being used in 
the United States, it is quite large for the few countries 
of Europe, considering the present state of develop- 
ment there. Moreover, in helping European nations 
to develop their water powers American investors are 
rendering a valuable and lasting service. Of course, 
it must be recognized that European legal procedure, 
taxation, accounting methods, etc., differ from those of 
the United States and that political complications are 
vital factors requiring consideration. Stability of gov- 
ernment is, however, fairly well assured among the 
great powers of Europe. Nevertheless, investors will 
do well to scrutinize all foreign security issues closely. 
The United States can hardly expect, except in cases 
of dire necessity, that the soundest and most attrac- 
tive securities will find their way to American markets. 
Speculative issues will naturally gravitate here, but 
reliable banking houses can be trusted to guard clients 
against too great risks and from worthless securities. 
Unless, therefore, specific and definite information is 
possessed by the prospective investor in foreign elec- 
trical securities, he should be guided by the reputation 
of the banking house making the offer, 





Enlisting Lay Helpers 

O CREATE and maintain a fair understanding of 

utility problems among better-informed citizens is 

one of the chief tasks of the modern executive. Many 

ways of doing this are worth while, and when impor- 

tant changes in rates or policies are in prospect it is 

Wise to follow them all, utilizing the local press news 

columns, advertising pages, speaking engagements, 

employee training and other means of building under- 
standing. 

Much good has been achieved in some cases in a 
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direction often overlooked, namely, in taking certain 
types of “key citizens” into company confidence and 
relying upon their effective unofficial service among 
their associates to extend community knowledge of com- 
pany affairs and projects. In all territories sufficiently 
developed to support club activities among the citizens 
there are men capable of talking well to groups large 
or small about public and quasi-public affairs—men 
who enjoy the reputation among their fellows of being 
well posted. By taking these men into his confidence 
regarding rates and policies planned for, the utility 
manager who makes wise selections will find that, even 
if these helpers do not approve in all details what the 
utility is trying to do, they will discuss the problems 
with a high degree of intelligence among their friends 
and acquaintances and will automatically, as it were, 
contribute to the forming of sound public opinion on 
the subjects brought up. 

Thus the pride such citizens take in being considered 
progressive and well informed can be legitimately 
capitalized, and experience shows that where important 
problems in the creation of popular understanding are 
concerned no small burden can be removed from the 
utility executive’s shoulders by enlisting properly quali- 
fied lay helpers as voluntary expositors of company 
activities. 





Should Central-Station Companies Buy 


Surplus Industrial Power? 


NDER favorable conditions the use of reciprocal 

power contracts has proved valuable in the con- 
servation of fuel and water resources. As the study 
of heat balances is carried more deeply into industry 
the question naturally arises why industries which 
require a great deal of process steam and relatively 
little power should not generate power on a larger scale 
and sell it to central-station companies. Joseph Pope 
of Stone & Webster, Inc., pointed out at the recent fuel 
and power meeting of the Affiliated Technical Societies 
of Boston that this is undoubtedly the Utopia of con- 
servation, but that there are many real obstacles to be 
overcome before it can be reached. 

In the first place, there is the matter of selling price. 
For how much, or, perhaps better, for how little, will 
an industry sell this surplus power to the utility com- 
pany? Obviously, the utility can afford to pay not 
more than its own increment cost of generation, having 
no other use for the power than to resell it. If it is 
already generating millions of kilowatt-hours, it can 
produce thousands more at very low additional cost, and 
that somewhat lower than the average fuel cost. Util- 
ities are constantly striving to increase their load fac- 
tors in order to cut down the average cost of generation, 
transmission and distribution. If they buy surplus 
power from a continuous-process industry, the load 
factor of their own generating stations is reduced, 
other things being equal, and their own unit cost of 
production is increased. This further cuts down the 
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amount they can afford to pay for surplus industrial 
power. Unless an industry can install enough extra 
capacity to relay against outages, the power it has for 
sale is not prime power, and the utility must be 
prepared with adequate standby equipment to supply it 
when needed. 

Again, industrial power cannot be satisfactorily 
“pumped backward” through the usual type of cus- 
tomer’s feeder. The utility must have complete control 
of its distribution network. It cannot have a number 
of smaller isolated plants feeding in independently at 
various points, lest feeders supposed to be dead be 
energized unexpectedly with serious consequences. 
Nothing but a separate feeder, Mr. Pope points out, 
running direct to a substation or main generating sta- 
tion, could be acceptable. Such a feeder with its trans- 
formers, switching and metering equipment is very 
costly, and this cost must be borne by the utility upon 
an already small financial margin—the differential 
between its own generating cost and the price of the 
independently purchased power. 

On the industry side of the picture is the cost of 
producing this surplus power. This includes fixed 
charges and maintenance expense on the extra equip- 
ment and on the excess cost of any more expensive 
equipment required to produce it. It includes the cost 
of additional supervision, operating labor and supplies 
and also a portion of the fuel cost. Whenever the pro- 
duction of process steam and power are coincident, the 
division of fuel cost between them can usually be on an 
arbitrary basis only. Either the power or the steam 
may bear the whole cost and the other be considered as 
having been obtained for nothing, or an attempt may 
be made to charge the power only with the proportion 
of the heat units abstracted in its generation, with, of 
course, its share of the auxiliary power costs. If some 
of the steam is exhaust, some bled at higher pres- 
sure and some live steam, the situation becomes 
extremely complicated and the difficulties of allocation 
become very great. It is apparent that the margin 
between the cost of producing industrial dump power, 
provided it can be determined, is very small and likely 
to be wiped out by many disturbing factors. In calling 
the attention of engineers to these aspects of indus- 
trial-utility power interchange, Mr. Pope has performed 
a valuable service to both parties and emphasized 
afresh the importance of sound engineering analyses 
in dealing with such problems. 


To Stoke or to Pulverize? 


OR several years acute competition between stoker 
and pulverized-fuel firing has held the close atten- 


tion of steam-plant designers and operators. These 
two rival methods of putting fuel into the furnace and 
of extracting heat energy therefrom have literally been 
running almost neck and neck in the race for economy. 
The margins have been so close when the tape line of 
test data and log-sheet records has been reached that 
offhand decisions as to the better practice in specific 
cases have been out of the question. Local conditions also 
greatly affect decisions in specific instances. Engineers 
have had not infrequently to go through a lot of “grief” 
before they could safely advise their principals one 
way or the other in facing the selection problem. 
Hence any one who presents a clear-cut means of attack 
upon the difficulties of deciding in particular cases 
whether to use stokers or pulverized fuel makes a real 
contribution to the progress of combustion engineering. 
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Elsewhere in this issue are published extracts from 
a recent paper by H. S. Colby before the Providence 
Engineering Society which throws no little light upon 
the economics of both stoker-fired and pulverized-fwel] 
furnaces. The author studies fixed and operating costs 
for each method in a group of five plants at three dif- 
ferent load factors and two base prices for coal, begin- 
ning with a steam duty of 50,000 Ib. per hour and 
ending at 200,000 lb. Four of the plants are primarily 
of the industrial type, and the fifth represents a central 
station of the interconnected sort, requiring a similar 
investment for a given service by virtue of the tie-in. 
The assumptions and data are based upon exhaustive 
studies from the manufacturing engineering standpoint 
and are of much interest to central-station men. So are 
the conclusions, but perhaps the greatest value of the 
paper is that it is an example of how to analyze the 
selection problem in a concrete case. The steps of this 
development need not be repeated here, but in their 
logical progress they offer the reader specific sugges- 
tions as to procedure in his own work, 


A Milestone in the Progress 


of “Shaded Light” 


NE of the commonest characteristics of advertise- 

ments, catalogs and displays of decorative lighting 
fixtures has been the overwhelming prominence of bare 
lamps. The depiction or the display of a fixture 
equipped with shades concealing the electric lamps has 
been a rarity indeed, notwithstanding the fact that bare 
lamps on decorative fixtures, particularly for the home, 
violate the first principles of proper lighting in this age 
of light sources of great brilliancy. Therefore, when 
a catalog is issued in which all fixtures are shown 
equipped with shades it is a great event for advocates 
of proper lighting. Such a catalog appeared not long 
ago, and the fixture manufacturer who issued it should 
be cited for progressiveness. 

Dogmatic clinging to the traditions of the past is 
responsible for the prevalence of unshaded lamps in fix- 
tures of the present time. It is inevitable that all 
fixture manufacturers shall provide shades for electric 
lamps and that the fixtures shall be displayed with 
them. Lighting censorship long ago decreed that mod- 
ern light sources should be clothed with suitable shades, 
but the only force available in carrying out the edict 
was educational campaigns, and the results from these 
come slowly. Fixture manufacturers have generally 
clung to archeological objects for their “inspiration,” 
so that those interested in proper lighting turned their 
attention to the education of the consumer. The theory 
is sound, for nothing will influence the manufacturer 
quite so quickly. But it would be ever so much bette: 
if fixture manufacturers would interest themselves in 
proper lighting; the millennium in lighting would 
arrive so much the sooner. In following the line of least 
resistance perhaps fixture manufacturers were satis- 
fied with the quickest and easiest dollars. However, 
the easy dollar is often the short-sighted dollar. Cer- 
tainly artificial lighting will not be viewed by the 
consumer with the high favor that it deserves until it 
is comfortable lighting. Shaded light sources mean 
comfortable, charming and useful lighting, and under 
such conditions the consumer loses his indifference and 
develops a favorable attitude and an interest in arti- 
ficial light to the profit of himself, of fixture manufac- 
turers and all lighting interests. We commend to the 
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hall of fame for better lighting the fixture manufac- 
turer who recently led the way with a catalog of fixtures 
equipped with shades. 





Interconnection Helpful in Clearing 
Feeder Trouble 


ANY companies remove unnecessary generating 

equipment from service during the light-load 
periods of Saturday and Sunday. Because all circuit 
breakers on feeders connected to these stations are 
generally set so that they will not open with an energy 
flow much less than that of the station capacity, faults 
occurring during Saturday and Sunday light-load 
periods frequently cause serious trouble, there being 
insufficient capacity in generating equipment connected 
to the feeders to trip the circuit breakers. In such 
cases the fault, instead of being cleared promptly, de- 
velops into a serious drain on the system, pulling down 
the voltage and finally causing a total interruption. 
If such a system is connected to a superpower network, 
unnecessary generators may still be removed from serv- 
ice during periods of light loads and the network will 
supply ample energy to trip any circuit breakers on 
lines developing faults. Practical experience of com- 
panies so interconnected has been that many faults 
developing during these light-load periods have been 
quickly cleared and interruptions prevented. 

Although some small systems have found it rather 
expensive to increase the rupturing capacity of circuit 
breakers because of connections to networks of greater 
capacity, the possibility of utilizing this large power 
reservoir for clearing faults on feeders may of itself 
justify the expense of the larger circuit breakers. This 
may be particularly true where companies have found 
it necessary to keep idle generating capacity floating 
on their system to provide energy sufficient to clear 
faults developing during light-load periods. 





Method Is Found for DampingVibration 
in Transmission Spans 


INCE engineers in charge of the operation of the 

Big Creek 220-kv. lines in California discovered 
some time ago that vibration in the conductors might 
prove to be a destructive influence, they have been 
applying themselves to find a solution of the problem. 
Experiments and observations extending over some 
period of time have demonstrated that vibration in the 
conductors is produced by air currents blowing across 
the line and setting up wave trains in the conductors 
that reach destructive amplitude at the point of con- 
ductor support. 

Attention was first directed to the design of a sup- 
porting clamp which would rock in a vertical plane and 
prevent sharp bending of the conductor at the point 
of support. Although such clamps have possibilities, it 
was not felt by the engineers that they offered the 
real solution to the problem. Experiments with a 12-ft. 
length of cable of the same size as the conductor 
clamped to the conductor at a point 30 ft. from the 
tower led to further experiments with weights attached 
to the conductor at various distances from the tower 
support. A weight of the proper size placed at the 
proper point on the conductor was found to damp out 
completely all wave propagation, but the secret of 
Success with weights was soon found to lie in the 
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method of attachment. If the weight was suspended 
from the conductor with a short hook, all its beneficial 
effect was lost, while if suspended with some kind of 
a resilient connection, all wave motion in the conductor 
was damped out. 

Based upon these experiments, a device was made 
consisting of a piece of cable 30 in. long, of the same 
size and material as the conductor, which in this case 
is 660,000-circ.mil steel-core aluminum, with a 17-lb. 
concrete block cast on each end and attached to the 
conductor at the center with a parallel groove clamp. 
This device when attached to the conductor at a point 
five feet from the insulator support was found to damp 
out completely all visible vibration under all conditions 
of weather. It acts through the inertia of the weights 
and the resilience of the connection to absorb the 
initial wave instead of allowing it to be reflected and 
to build up to destructive amplitude. The two existing 
Big Creek lines as well as the third line now under 
construction are to be equipped with a similar device 
to obviate any danger of damage to the conductor from 
vibration. 

This is an interesting as well as an ingenious solu- 
tion to the problem, and the engineers of the Southern 
California Edison Company deserve credit for the 
tenacity with which they have worked on the problem 
and the results that have been accomplished. 





Basis for Interconnected Operation 


HEN operating interconnected plants belonging 

to one and the same company the aim is usually 
so to share the system load that the entire output of 
energy is produced for the lowest unit cost consistent 
with reliability of service. Considered individually, 
some of the stations may not be operated under condi- 
tions favorable to the lowest unit cost for that par- 
ticular station, but the composite result is shaped in 
the way that will be the best for the system. 

The principle of “what is best for the entire system” 
can be applied to a certain extent when operating inter- 
connected plants belonging to different companies, but 
some modifications are required because each company 
must legally stand or fall by itself. There is not the 
same right or incentive to sacrifice individual benefits 
for combined or mass benefit. The security holders of 
each company are entitled to as good a return inter- 
connected as when operated separately. On the other 
hand, any additional benefits that can be secured from 
agreements for exchange of energy should not be 
usurped by one party to an interconnection just because 
it may have an advantage over others. Any participat- 
ing company in an interconnection which has surplus 
generating capacity is no more entitled to special priv- 
ileges than the participating company which has an 
existing market for that surplus energy, and vice versa. 

Interconnections should be made on the premise that 
all parties thereto shall benefit proportionately and that 
operation shall be conducted in such a way that the 
mass benefit shall be a maximum. This may require 
the establishment of an operating company which will 
own and operate all physical property and in which 
participating companies may be financially represented 
according to the value of their existing equipment and 
that which they may furnish in the future. The method 
is important only to the extent to which it permits con- 
ducting interconnected operation for the greatest good, 


with the most equitable division of benefits and with 
the least “red tape.” 








The Christmas Season Brings 


Work and Pleasure 


TILITIES operating transmission 
lines in snow areas welcome the 
Christmas season with mingled 
joy and pleasure. Snow brings in- 
creased hazards to service and in- 
creased trouble in restoring service 
after interruptions, and the joyful Yule- 
tide celebrations are interrupted at 
times by hurry calls to remedy system 


troubles brought about by the winter 
weather. 

The accompanying views show the 
new 120,000-volt transmission line of 
the Detroit Edison Company, which has 
been placed in operation recently. It 
extends in a half circle from Trenton 
Channel station to Marysville station 
and forms a major trunk in the system. 
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Locating Underground Cable Faults 


Apparatus Used by United Electric Light & Power Company Traced Through Various 
Stages of Development—Modern Equipment and Test Methods Show 
Reliable Results Under All Conditions 


distribution of electrical energy numerous inge- 

nious methods of locating cable faults have been 
devised and underground cable-fault locating has 
become an art in itself, for naturally the complexity of 
fault locating increased with the multiplicity of under- 
ground systems. The United Electric Light & Power 
Company of New York has gone through an extensive 
development of fault-locating methods and apparatus, 
and it is thought that a brief description of the merits 


G sists the advent of underground transmission and 


faults, but cables or joints that have blown open under 
water rarely have faults which can be reduced much 
under 1,000 ohms. 

The fault to be located may therefore be caused by 
any one of a widely varying range of conditions or a 
combination of several of these, and in order that a 
fault-locating method may be successful it must take 
cognizance of all possible conditions. Methods of locat- 
ing cable faults fall into two general classes—terminal 
tests and field tests. 





AT LEFT—MOTOR-DRIVEN MERCURY TUBE CONTACTOR TYPE OF IMPULSE TRANSMITTER. AT RIGHT—IMPULSE TRANSMITTER 
USED WITH HIGH-RESISTANCE FAULTS 


and limitations of some of the various methods would 
prove of general interest to the industry. 

A cable fault in single-conductor cable consists of 
a breakdown of insulation to the lead sheath, whereas 
with multi-conductor cable a fault may be due to a 
failure in insulation to the sheath, a breakdown of 
insulation between conductors or a combination of both. 
In some instances conductors are burned apart (in a 
case of insulation failure between conductors), but, 
unlike communication cable faults, these discontinuities 
in the conductor are almost certain to occur in com- 
bination with some class of insulation failure. The 
resistance of a cable fault after insulation failure may 
be anywhere from one ohm to several thousand ohms. 
Cables with high-resistance faults are usually connected 
to a breakdown set capable of pumping current through 
the fault in an endeavor to burn the fault so that it 
will be reduced to a low resistance. Dry or damp cable 
faults are thus quite readily reduced to low-resistance 





Terminal tests are those by which there is obtained 
at one or more terminals of a cable an indication that 
gives the distance to the location of the fault. For 
power cables these consist mainly of resistance bridges 
in various modified forms. The Murray loop test has 
been found to be one of the simplest and most practical 
of terminal tests, and it can be adapted to read directly 
the percentage distance of the cable length to the point 
of fault. A diagram of connections for this test is 
shown in Fig. 1. 

This test is applicable to a ground on a single- 
conductor cable when it is paralleled by another clear 
cable of the same size; to a ground on one or more 
conductors in a multi-conductor cable which has one 
clear conductor, and to short circuits clear of ground 
between two or more conductors of multi-conductor 
cable with one conductor clear. 

In order to obtain any appreciable accuracy with this 
test the fault resistance must be reduced to a low value 
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so that 1 or 2 amp. can be sent through it while making 
the test. On a ten-mile length of cable 0.5 per cent 
error in measurement amounts to almost an average 
section length of cable between manholes, and since 
high-tension cable conductors in general have a resist- 
ance of only a few thousandths of an ohm per 1,000 ft., 
one is clearly impressed with the necessity of using 
very low resistance jumpers to make a loop and of 
reducing contact resistance to a minimum. 


FIELD TESTS NECESSARY FOR ACCURATE FAULT FINDING 


The operating man hardly cares to take as final the 
location as given by a loop test and cut out the section 
of cable indicated as containing the fault. To prevent 
waste of time and money some field test is necessary 
that will give a positive indication that a fault lies 
in a particular section between manholes, without 
resorting to cutting or damaging the cable. One of 
the methods formerly used for a field test in the case 
of a grounded conductor was to send out 500-cycle 
tracing current, periodically interrupted with a chop- 
per, from one terminal of the cable to ground. The 
cable was then explored in manholes with an exploring 
coil and telephone receiver. This frequency was 
selected because it could be readily distinguished from 
the 25 and 60-cycle hum caused by live power feeders 
and also because the accoustic efficiency of both the 
telephone receiver and human ear are much better at 
this frequency than at lower frequencies. 

It was expected that a tracing current signal would 
be picked up in each manhole before the fault and 
that after passing the fault there would be no signal. 
This result was obtained to a fair degree with low- 
resistance faults, but when tried on high-resistance 
faults the tracing current traveled on the conductor 
beyond the fault due to the electrostatic capacity of 
the conductor to ground and made it impossible to 
determine the location. 

To obviate the “carry-over” effect due to cable capac- 
ity a unidirectional tracing current scheme was devel- 
oped as described by W. R. Bullard in the November 27, 
1920, issue of the ELECTRICAL WORLD. A motor-driven 
mechanism periodically reversed the current supplied 
to the faulty conductor in the cable. This current was 
sent out over the faulty conductor, through the fault, 
and returned by way of the lead sheath and ground, 
thus setting up a magnetic field around the cable. To 
explore this, a magneto, provided with a split field, as 
shown in Fig. 2, was clamped around the cable and, 
assuming no sheath current, would generate electromo- 
tive force roughly proportional to the current passing 
through the conductor. The terminals of the magneto 
were connected to a zero center millivoltmeter, and the 
armature of the magneto, when rotated, deflected the 
millivoltmeter as a measure of the external magnetic 
flux about the cable. Upon reversal of the current, the 
deflections were in the opposite direction and occurred 
periodically with the reversals of the current at the 
station. 

The electromagnetic field set up around the conduc- 
tor was the summation of fields due to current in the 
conductors and current in the sheath. If all of the 
current returned by way of the lead sheath, the two 
magnetic fields neutralized each other and no deflec- 
tion was obtained on the meter. This condition partly 
obtained in some cases when readings were taken close 
to the fault, as the sheath current had little chance 
to leak off. 
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In many cases a steady direct current, due to stray 
current, was found in the sheath in sufficient magnitude 
to give a deflection of the meter. A _ potentiometer 
was provided, supplied by a dry battery, to neutralize 
this deflection and to bring the meter hand back to zero 
to facilitate reading. The connections are shown in 
Fig. 3. 

In order to reduce the effect of return tracing cur- 
rent coming over the lead sheath, a jumper around the 
magneto was used. This necessarily had to furnish 
a low-resistance path and was therefore quite a bulky 
affair, but the greatest obstacle was to keep the con- 
tact resistance low in applying the shunt to the lead 
sheath. 

A final check on the fault location in a given cable 
section was made by “ringing’ the cable sheath at both 
manholes, a narrow strip of lead being removed from 
around the cable to render the sheath discontinuous. 

This unidirectional tracing current method was a 
great improvement over audible signal tracing current, 
because it solved the “carry-over” effect, but it was still 
handicapped with the return tracing current in the 
sheath. The shunts were found unsatisfactory in prac- 
tice and it required a complete overhaul of the feeder 
after the fault was located in order to replace fireproof- 
ing which had been removed in applying shunts and to 
Wipe up any unnecessary “rings” in the sheath. It has 
been found from experience that wiping up “rings” in 
the lead sheath leaves a weak point in the cable, and 
in numerous cases cable failures have developed at 
these places later. 


DEVELOPMENT OF DIRECTIONAL IMPULSE METHOD 


The return tracing current on the cable sheath is 
180 deg. out of phase with the conductor current and 
causes a neutralizing of the magnetic flux due to the 
conductor current. This effect becomes more and more 
pronounced as the fault is approached and, for this 
reason any locating apparatus which sums up the mag- 
netic flux around a conductor tends to give less reliable 
indications as the fault is approached. 

The next logical step was the use of an apparatus 
that would deal with one path of the tracing current 
only. Reference to Fig. 4 will show that when a un- 
directional tracing current is sent out over a grounded 
conductor, it goes through the fault and returns over 
three general paths. Some of the current will go to 
ground directly from the fault, the amount depending 
on the electrical characteristics of the material adjacent 
to the cable at the fault; some will return over the 
cable sheath toward the end sending out the tracing 
current, and the remaining current will go out over the 
sheath toward the far end of the cable. As the tracing 
current in the lead sheath progresses away from the 
fault it becomes reduced in magnitude because of drain- 
age off to ground and bonding to other cables. The one 
outstanding feature of the tracing current is that the 
direction of flow of the tracing current in the cable 
sheath reverses after the fault is passed and this 
afforded something basic and definite to work upon. 

Investigation along this line has resulted in a marked 
improvement in fault-locating methods. The detai!s 
have been developed by a number of individuals, includ- 
ing C. T. Sinclair, E. R. Thomas, C. E. Everett and 
others of the supervising and testing forces of the 
United Electric Light & Power Company. 

If no stray sheath currents existed, such a test wit! 
continucus direct current could be made readily and 





i 
“> 


de 


DECEMBER 26, 1925 


an indication obtained by shunting a length of cable 
sheath with a sensitive galvanometer to determine the 
direction of current flow. A miscellaneous assortment 
of stray sheath currents usually exists, however, espe- 
cially in congested metropolitan districts. These are 
due in part to direct-current return from street rail- 
ways, elevated railways and subway trains and usually 
vary so that it becomes an impossibility to identify 
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Stray sheath currents are detrimental only when they 
are of such magnitude as to deflect the pointer off 
scale and to counteract this effect two different methods 
are employed. One method, shown in Fig. 5, nullifies 
the deflection of the galvanometer due to stray currents 
by introducing a counter electromotive force in the 
galvanometer circuit. The other method, shown in Fig. 
6, makes use of an isolating transformer, which allows 
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VARIOUS TESTING CIRCUITS FOR LOCATING CABLE FAULTS 


Fig. 1—Murray loop test connections. 


Fig. 5—Nullifying galvanometer deflec- former with 5-amp. side connected to the 


Fig. 2—Unidirectional tracing current tion by introducing counter electromotive galvanometer; galvanometer is a model 440 


method. force. 
Fig. 3—Unidirectional method with stray 
current neutralizing coil. 
Fig. 4—Return paths taken by uni- 


Weston with a low-resistance moving ele- 


Fig. 6—Nullifying galvanometer deflec- ment; resistances R are 600 ohms each; 
tion by use of isolating transformer. 
Fig. 7. Diagram of fault-locating set now ohms. L is a small bulb above the galva- 


potentiometer resistance r is about 2.5 


directional tracing current. in use. T is a 15 to 5-amp. current trans- nometer scale for illumination. 





the direction of continuous tracing current in their 
presence, and even making and breaking the tracing 
current in order more easily to identify it leads to 
confusion. A characteristic tracing current that can 
be readily distinguished becomes necessary and is 
obtained by modifying the signal chopper so that an 
impulse of direct current is sent out periodically. This 
impulse is timed so that it will not exceed one-quarter 
of the time cycle and is identified on the galvanometer 
shunting a section of cable sheath, by causing the 
pointer to give a “kick” in one direction or the other, 
thereby showing the direction of flow of the impulse. 


the impulse of the tracing current to pass through, but 
blocks out the effect of continuous or slow changing 
stray sheath current. 

The fault-locating set now used is made so that 
either of the above combinations can be secured by 
throwing a switch. A schematic wiring diagram of 
connections is shown in Fig. 7. Current to supply the 
galvanometer and the potentiometer is obtained from 
two dry cells and is controlled through a push-pull 
switch. A single-pole switch is provided to short cir- 
cuit the potentiometer when its use is not necessary 
as a corrective measure, as even this small resistance 
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inserted in series with the galvanometer cuts down 
the deflection to a noticeable degree. The double-pole 
double-throw switch connects the test leads either 
directly to the galvanometer or to the isolating trans- 
former. Test leads are about 20-ft. lengths of No. 12 
flexible conductors with rubber insulation to eliminate 
stray leakage which might be caused by moisture. 
The test leads are terminated in test picks which have 
blunt points so that the lead cable sheath will not be 
damaged by their use. The polarity of the picks are 
differentiated by the color and shape of the handles. 
Several different forms of impulse-transmitting 
apparatus are used. The simplest type is shown on 
page 1297. It consists of a motor-driven mercury tube 
contactor, which sends out direct-current impulses each 
of about a half second duration at the rate of thirty to 


Motor 








FIG. 8—DIAGRAM OF CON- 
NECTIONS FOR LOCATING 
CABLE FAULT 


g 
Red pick 


forty per minute. In the base of the set resistors are 
mounted which limit the impulse current to about 5 
amp. when 110 volts is applied to a solid ground. With 
higher-resistance grounds the source of supply is 
sometimes raised to 300 volts and the resistors shunted 
with a fuse in order to put out about 4 or 5-amp. 
impulses. 

A somewhat more complicated form ‘of transmitter 
is shown in the illustration at the right on page 1297. 
Four mercury contactors are actuated by cams from a 
common shaft to form a reversing switch. This then 
transmits impulses referred to reversed potential and 
gives twice as great galvanometer deflections for the 
same current output as does the single-tube set. This 
set is better fitted for handling high-resistance faults 
than the single-tube set because of its higher efficiency. 

These sets will handle every kind of a fault to 
ground, after it has been burned with a breakdown 
set if necessary, except an exploded fault under water. 
In order to take care of this class of fault a Brush 
arc machine is used for the source of supply and a 
drum type reversing switch running under oil is con- 
nected in the output leads of the generator. This pro- 
vides a mechanism capable of sending out 4-amp. 
impulses at potentials up to 4,000 volts. Fortunately, 
this class of fault does not occur frequently and one 
Brush arc machine at one of the generating stations 
suffices to locate all extra-high resistance faults. 

After a feeder has tripped out due to a cable fault 
and a breakdown has been applied to reduce the fault 
resistance to ground, an approximate location may be 
determined by a loop test. On feeders shorter than 
five miles in length time can usually be saved by omit- 
ting the loop test and immediately applying directional 
impulse-tracing current. 

The impulse-transmitting mechanism is set up as 
shown in Fig. 8. A polarity check of the impulse is 
taken at A, the direct-current polarity being used so 
that with the red pick on the supply side of the shunt 
resistance, R, the galvanometer gives a series of 
periodic deflections or “kicks” to the right. The fault- 
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locating set is then taken out to the manhole nearest 
to the fault as indicated by the loop test, or to the mid- 
point of the feeder length if no loop test was made, 
and the pick leads are shunted across all the sheath of 
that feeder exposed in the manhole, keeping the red 
pick oriented toward the end of the feeder at which 
the transmitting mechanism is located. At B the gal- 
vanometer will give a right “kick,” indicating that the 
tester is on the transmitting side of the fault, and at C 
will give a left “kick,” indicating that the fault has 
been passed. If a test is made at a great distance from 
the fault, the impulse-tracing current on the sheath 
may be of such a small quantity as to cause no deflee- 
tion of the galvanometer. The pick leads are then con- 
nected to an iron core exploring coil held against the 
cable to determine by external flux whether impulse- 
tracing current is flowing in the copper conductor. If 
no deflection of the galvanometer is obtained, it is 
clear that the fault has been passed, or if a deflection 
is obtained and it has been determined that there is 
no tracing current in the sheath, it is known that trac- 
ing current is flowing in the conductor and the fault 
is still ahead. 

One of these three tests will indicate in which direc- 
tion the tester should be moved to take another read- 
ing, and the fault is readily run down to a section 
where opposite galvanometer deflections are obtained 
in two consecutive manholes. It will be noted that the 
magnitude of the galvanometer deflections increases as 
the fault is approached, and when the fault has been 
located in a definite section, it is good practice to take 
readings of short lengths of cable in the two manholes 
to determine whether the fault is in the manhole and 
not visible to ordinary inspection. 

The directional impulse-tracing current method has 
proved absolutely reliable in giving positive indications 
during almost two years of use and in its present state 
of development faults can be quickly and accurately 
located with as little as 1 amp. of tracing current out- 
put. A record over a period of one year shows the 
average time used in locating a cable fault after the 
feeder was turned over to the testers to be three and 
a quarter hours. This time includes the delays inci- 
dental to breakdown tests, placing jumpers for loop 
tests, communication and transportation difficulties, 
and difficult manhole access in winter months and in 
flooded manholes. At present the time to locate faults 
is in general better than the past yearly average, prob- 
ably due to the greater familiarity and experience of 
the testers with this method. 


Rules Governing Railroad Crossing 


Signals in New York State 


HE Public Service Commission of the State of New 

York has lately issued regulations governing light 
signals where railroads cross highways. Reflecting- 
prism, flashing white-light signals are required, in- 
stalled one on each side of the railroad either in the 
center or on the right-hand side of the highway. The 
signals, no less than 6 ft. and no more than 9 ft. high, 
are, when located in the center of the highway, to be 
mounted in concrete pediments at least 2 ft. high above 
grade and 5 ft. wide, the pavement widening to 12 ft. 
clearance on both sides of the signal as the crossing is 
approached. Signals at the side of the highway must 
be within 15 ft. of the nearest rail and not more than 
10 ft. nor less than 6 ft. from the edge of the pavement. 
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Economic Comparison of Stoker and 
Pulverized Coal Plants’ 


Engineering Cost Analyses Illustrate Method of Selection—Line of 
Demarcation Passes Through Larger Steam-Generating Installa- 
tions—Performance of Plants of Varying Capacities Used for Basis 


By H. S. COLBY 
Assistant Sales Manager Riley Stoker Corporation, Worcester, Mass. 


with stokers: in many cases efforts have been made 

by advocates of the former to advance the assump- 
tion that higher ratings can be carried with that equip- 
ment than with stokers and that consequently either the 
number of boiler units or their size might be cut down 
and investment saved. This argument has been put 
forward to offset in part the additional cost of the bin 
system of pulverized fuel firing 
as compared with the complete 


[: COMPARING pulverized coal-burning equipment 


The assumptions of gas and ash quality obtainable 
with stokers and pulverized fuel firing are based on a 
careful survey of the data available in modern and 
representative pulverized fuel-burning plants and of the 
performance of representative modern stoker plants. 

In preparing the comparison of equipments, the effi- 
ciencies at the different operating ratings were ob- 
tained from heat balances based on assumed COQ, and 
combustible in the ash values 
representative of present-day 
These values for the 


modern stoker equipment. Ac- 
tually there is no basis for 
such a conclusion. The func- 
tion of capacity is practically 
uniform, and just as high rat- 
ings have been obtained with 
modern stokers as with pul- 
verized equipment. The same 
number of boiler units and a 
given capacity are therefore 
assumed in the estimates. 

It has been found in a num- 
ber of installations that the 
adoption of water-cooled walls 
of either the all metal or the 
composite type has materially 
increased the heat liberation 
capacity of the stoker furnace. 


R. COLBY’S analysis of stoker vs. 
TV [ enczizes fuel plant costs was in- 


troduced at the climax of an ex- 
tended paper reviewing the major problems 
of furnace development during the past 
decade. Economic pressure has stimulated 
the design, manufacture and operation of 
combustion plant capable of meeting se- 
vere load demands with high over-all effi- 
ciency; but a most vital aspect of the firing 
problem from the engineering standpoint is 
the relation between total costs and duty 
of steam-generating equipment over dif- 
ferent ranges of capacity. The author’s 
line of analysis and his conclusions in re- 
gard to the fields of stoker and pulverized 
coal firing are® given here because of the 
importance of the combustion problem to 
the steam-driven central station and the 
live interest of the industry in the eco- 
nomics of powdered fuel.—Editor. 


practice. 
stokers selected are entirely 
consistent with actual results 
obtained by tests on several 
typical modern units with 
Riley multiple retort under- 
feed stokers. 

The performance of pulver- 
ized fuel-burning equipment 
as shown in Tables I to IV, 
inclusive, is based upon a care- 
ful survey of all available data 
and of detailed investigation 
of the performance of stations 
burning coals similar to those 
obtained in the New England 
district. The quality of gas 
obtainable as indicated by CO, 





and the losses due to incom- 





The capacity of the stoker a 





has been limited to a consider- 

able extent by furnace temperature in much the same 
manner as the pulverized fuel equipment has been 
limited. The adoption of water walls on stoker instal- 
lations has resulted in increased efficiency due to the 
better quality of gas obtained and increased capacity 
due to the increased radiant heat absorption and lower 
fuel bed temperature for any given combustion rate. 
Therefore, in setting up a comparison of equipments 
the initial costs of both stoker and pulverized fuel fur- 
naces were burdened with some form of protected wall 
construction and the capacities and efficiencies obtain- 
able with pulverized fuel equipment and stokers were 
based on such furnace design and construction. With 
furnaces of a design and construction that do not limit 
either stoker or pulverized fuel-burning equipment in 
temperatures evolved, the efficiency is largely de- 
termined by the highest percentage of CO, that can be 
carried without appreciable CO, and at the same time 
with a reduction to a minimum in the loss due to 
combustible in the ash. 





*From a paper before the Providence Section, A.I.E.E., and 
the Providence Engineering Society, December 10, 1925. 





plete combustion were found 
to be in very close agreement in the several different 
plants when compared on a basis of pounds of coal 
burned per cubic foot of furnace volume. The consist- 
ency of the performance permitted the establishing of a 
base that has been used in this comparison. 

To establish the trend of costs with stokers and pul- 
verized fuel-firing equipments under parallel conditions 
I have listed the performance of plants of varying 
capacities, starting with a normal output of 50,000 Ib. 
of steam per hour. Detailed estimates have been pre- 
pared on the costs of plant operation in plants having 
outputs of 50,000, 100,000, 150,000 and 200,000 Ib. of 
steam per hour. The assumptions are on the basis of 
an industrial plant that must be self-contained. The 
selection of the number and size of units depends upon 
the lowest investment for a given capacity with a 
proper reserve. An explanation of the basis can best 
be made by reference to case No. 1. On the perform- 
ance as established by heat balance the weight of coal 
burned per year was obtained for each case for each 
of the load factors indicated. To increase the value 
of the data presented I have prepared two separate 
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TABLE I—COMPARATIVE EFFICIENCY OF STOKER AND 


PULVERIZED FUEL FIRING FOR A PLANT GENERATING 
50,000 LB. OF STEAM PER HOUR 


CASE NOs 
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and distinct summaries, Tables V and VI, which are 
alike in all respects except the price of fuel. Table V 
is on the basis of coal at $4.50 per net ton, a price that 
is representative of coal delivered at tide water, the 
lowest representative price obtaining in New England. 
Table VI is based on the cost of operation with coal at 
$6 per net ton, which is representative of coal delivered 
by rail at inland points. The weights of coal obtained 
for each case are entered in the tabulation. 

From data available on the power required for driv- 
ing of stokers and forced draft fans the power require- 
ments for stoker and fan drive were established. This 
varied but slightly from 10 kw.-hr. per ton of coal 
burned, the variation being on the lower side. Taking 
10 as a base, however, is doing but slight injustice to 
the stoker equipment. The power required for the prep- 
aration, distribution and feeding of coal in pulverized 
form varied considerably. A careful analysis revealed 
that with high-grade Eastern coals the power require- 
ments were less than with Western coals. This figure 
was finally established at 20 kw.-hr. per ton of coal as 
representative of the size and type of plants and fuel 
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TABLE II—COMPARATIVE EFFICIENCY OF STOKER AND 
PULVERIZED FUEL FIRING FOR A PLANT GENERATING 
100,000 LB. OF STEAM PER HOUR 


CASE NOAZ 
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under consideration. The cost was based on 1 cent per 
kilowatt-hour. 

Maintenance was likewise established by a careful 
analysis of operating costs of stoker and pulverized 
fuel-firing plants. The maintenance indicated in the 
summary is for stokers and furnace brickwork and for 
pulverized fuel-firing equipments and maintenance of 
furnace construction. 

The cost of labor and supervision will be approxi- 
mately the same with either type of equipment, and 
this item was therefore omitted from the comparison. 
To obtain the fixed charges detailed estimates were 
prepared on the costs of stoker and pulverized fuel- 
firing plants on the following basis: 

Boilers are of the same number and size, and set 
the same height from basement floor to under side of 
header. In the case of the stoker-fired plant the oper- 
ating floor is raised above the basement in a sufficient 
amount to provide space for ash storage capacity, ash 
conveyors, air ducts and fan equipment. The propor- 
tioning of the house is such as to afford a reasonable 
aisle at the rear and sides of the boilers, and a firing 











TABLE ILI—COMPARATIVE EFFICIENCY OF STOKER AND 
PULVERIZED FUEL FIRING FOR A PLANT GENERATING 
150,000 LB. OF STEAM PER HOUR 
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TABLE IV—COMPARATIVE EFFICIENCY OF STOKER AND 
PULVERIZED FUEL FIRING FOR A PLANT GENERATING 
200,000 LB. OF STEAM PER HOUR 
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aisle of such width as would be required for stoker 
operation. With the pulverized fuel-firing equipment 
the same total height from basement floor to the under 
side of boiler header was assumed. On the smaller 
units it was assumed that the ash could be permitted 
to accumulate in the bottom of the furnace for peri- 
odical removal. In the larger units the furnace was 
provided with a hoppered bottom terminating in an ash 
sluice or ash drag for the daily removal of ash. The 
dimensions of the boiler house proper are identical. 
The increased investment for building was established 
on a basis of providing either a separate preparation 
house or of increasing the cubical contents of the 
boiler house in a sufficient amount to provide for the 
proper housing of the preparation equipment. 

The boiler house proportioning for the stoker was 
such as to afford a raw coal bunker above the firing 
aisle. With the pulverized fuel plant the pulverized 
coal storage bins and feeders, together with the operat- 
ing gallery, occupy the space given to the raw coal 
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Slag screens or hoppered bottom for continuous ash 
removal. 


Ash-sluicing system or drag ash conveyor with gates. 


The fixed charges directly applicable to each equip- 
ment were taken on the basis of 13 per cent, which is 
probably an average, though hardly high enough for 
present costs of financing, taxes, insurance and obso- 
lescence. With the trend toward higher pressures, the 
use of mercury as a heat transfer medium and the 
possibilities of a wider adoption of gas and oil engines, 
it is almost impossible to foresee what developments 
might take place which would have a direct bearing on 
the factor of obsolescence. 


SUMMARY OF RESULTS 


The total cost of producing steam for each case and 
at each load factor and at the prices previously men- 
tioned has been entered in the respective summaries, 
Tables V and VI. These values divided by the number 
of thousands of pounds of steam produced in a year in 
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TABLE V 


FEED STOKER AND PULVERIZED FUEL BIN SYSTEM 
WITH COAL AT $4.50 PER TON 











COMPARISON OF OPERATING COSTS 
UNDFRFEED STOKER ANO A Ph somaetncn FUEL, BIN SYSTEM. 


. oe 
cg fee oO ieee 


Jote/ at 
a sheet Sie eortonaree Fued Brees ar, ia 54 = Ee 
pores coat [RY caor [EY coor | meres | oer moms 
| 50 ede 629 $ 4415 |4 4875 | #434: rr 
20 | 486 520 44320 46776 2a8| 27 
(9220 food 4322|5| 66/| 4875| 663°5| 275750 24/ 
ae 20| 25/817) #88/| 7/320| W399 259) 48 | 75 
—_ 93/ 4875 9/568 235 
4 20 1245| 1/320 96/20 246) 4/ | 47 
820 6825 255 
9 1024| 16/72 265\ 40 |39 
13/9| 6825 a oe? q 206 
47420 16/72 | (363. 2/é\| 40 
1859 6825. a 702| 78000G 23.0 
2457 16/72 ane 235 22 
ALs2 
262) 40 
203 
Zo ~ 
“tat. 
















ii 









193/ | [1896 S Fa. 
2355| 24668 aldo 
$442|5 | 272/| 41896 s1}ee 
/0240|7| 36/% 24668 
773 yo |3086|5| /543)| 45985 as 
pas 20 |5557|7| 1445] 33/69 worn 
5| 2493| ($385 
7| 3303) 33/69 238077 
— 0 | 70/9|5| 3020) /5385 
pe oan 20 |/3340| 7| 4670| 33/69 $079 
=F 3086 |5 | (543) /2694 | (56223 
j2sa0d 20 $557|7 | /945| 26702 | 199704 
Stoker pt 4986\5 | 2493| 2694 | 244673 
ree: 9007) 7 3303| 26702 | 25/704 
red) 3020 | /2694 338733 /a3e 
ad 30000 4672 | 26702 | 3447/2 


bunker in the stoker-fired boiler house. The extra 
space necessary for the preparation house, therefore, 
included the space required for the raw coal bunker. 
The costs of stoker and pulverized fuel installations are 
taken on the basis of prevailing costs of equipments. 
A typical detailed estimate included the following items: 


x 
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Stoker-Equipped Plant 


Stokers complete with drive equipment. 

Motors (for stoker drive) with control. 

Wiring. 

Water-cooled bridge, walls including boiler connecting 
tubes. 

Fans, including 50 per cent reserve capacity. 

Motors (for fan drive) complete with control. 

Wiring. 

Air ducts, blast gates, supports. 

Ash hoppers of the cast-iron suspended type with gates, 
cars and trackage. 

Boiler brickwork, including furnace b!ocks. 


Pulverized Fuel-Equipped Plant 


Preparation, transportation and burning equipment. 

Boiler brickwork (hollow wall or ventilated type). 

Separate preparation building complete, including foun- 
dations and pipe tunnel to boiler house. 





TABLE VI—COMPARISON OF OPERATING COSTS OF UN- 
DERFEED STOKER AND PULVERIZED FUEL BIN SYS- 
TEM WITH COAL AT $6 PER TON 


COMPARISON OF OPERATING COSTS 
UNDER- FEED hain AND PULVERIZED FUEL, BIN SYSTEM 
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the plant in question give the total cost per thousand 
pounds of steam at each of the several load factors. 
The next column in the summaries shows the cents 
per thousand pounds increase in cost of steam gener- 
ated with the pulverized fuel equipment over the cost 
as generated with stokers. The last column shows the 
per cent increase. It will be observed in the second 
summary based on coal at $6 a ton that for case 4-A 
on the 21.7 per cent load factor the cents increase and 
per cent increase in cost of pulverized fuel firing over 
stoker firing is shown as a minus quantity. This in- 
dicates that for this case and load factor the cost with 
the pulverized fuel firing is lower than with stokers. 
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AN INTERCONNECTED CENTRAL STATION 


Case 4-A represents the cost of generation in a plant 
of reduced initial investment corresponding to that 
which would be obtained in a central station in an 
interconnected public service electric generating system. 
The estimate of cost on this plant is based on four 
boilers instead of five, which contemplates normal oper- 
ation with four boilers and emergency operation with 
three boilers at the maximum continuous rating. It 
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does not provide for the necessary spare boiler capacity 
to insure continuous operation of the station. This 
plan is based on the assumption that should a second 
boiler fail, that part of the generating capacity will 
be dropped by this station and picked up by another 
station in the system. It will be seen by comparing 
the costs of power generated in cases 4 and 4-A that 
with the fixed charges being reduced on the basis of 
the lower investment the cost per thousand pounds of 
steam is lower and the difference between the cost of 
steam as generated with stokers and pulverized fuel 
equipment is less. 


TREND OF COMPARATIVE COSTS 


From these tables one can establish the approximate 
trend of the cost of steam with stokers and pulverized 
coal. Continuing the calculations on the basis estab- 
lished by these detailed figures for the four cases shows 
that in the isolated plant and with coal at $4.50 a ton 
the bin system of pulverized coal firing is not justified 
until the size of the station expressed in evaporation 
of pounds of steam per hour is in the vicinity of 500,000 
to 600,000 lb. With coal at $6 a ton, the bin system 
of pulverized coal firing is not justified until the station 
is of a capacity in the vicinity of 300,000 to 400,000 
lb. of steam. 

With the central station the stokers show a lower 
cost of steam generation with coal at $4.50 a ton up to 


somewhere in the vicinity of 400,000 to 500,000 lb. of 


steam per hour. With coal at $6 a ton, the point up to 
which stokers show a lower cost of steam generation 
is in the vicinity of 200,000 to 300,000 lb. per hour. 
It is impossible to draw a line of demarcation due to the 
influence of the many variables, including the initial 
investment. 


FUTURE REQUIREMENTS 


To broaden the field of application of pulverized coal 
firing and to extend the application of this equipment 
into the sphere that may be defined as that properly 
belonging to the underfeed stoker, it will be necessary 
to develop pulverized fuel-firing equipments having 
the following characteristics: 

An equipment in which the initial investment does 
not exceed or very slightly exceeds that of stoker 
equipment; in which the power required for driving 
very closely approaches that required by stokers and 
forced draft fans; in which coals of high moisture 
content can be pulverized without predrying; in which 
the cost of maintenance is comparable with stoker 
equipment, and in which normal wear is of such nature 
as to enable the operator to anticipate outage periods. 

Burner or furnace equipment design must be such 
as to reduce the size of furnace required so that it 
will be more comparable in size with the furnace of 
the stoker installation. This is necessary to cut down 
initial investment and maintenance. 

The type of equipment that gives promise of devel- 
opment along lines that will meet the requirements as 
outlined above is the so-called “unit type” of pulverized 
fuel-firing equipment. 

It must be recognized that the costs as given herein 
are operating costs exclusive of labor and supervision. 
Furthermore, the item of fixed charges does not include 
the fixed charges on the investment represented in 
building, site, boilers, piping, stacks, raw coal-handling 
equipment and such other items that are not changed 
or modified with either pulverized fuel equipment or 
stokers except as specifically mentioned. 
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Overcoming Vibration in 
Transmission Cables 


Experience of Southern California Edison Company 
Shows Necessity for Damping Vibration in 
Transmission Spans—Special Device to 
Be Installed on New Line 


By G. H. STOCKBRIDGE 
Superintendent Transmission, Southern California Edison 


Company, Los Angeles, Cal. 

N DESIGNING the new 220,000-volt Vincent trans- 

mission line which is being constructed between the 
Big Creek plants and Los Angeles, the Southern Cali- 
fornia Edison Company gave considerable attention to 
the effects of vibration on the aluminum conductors, 
from which more or less trouble had been experienced 
on the older lines. The problem was attacked from two 
angles: first, to prevent damage to the conductors from 
vibration, and second, to stop the vibration altogether. 

In an endeavor to mitigate the damage from vibra- 
tion new types of dead-end and suspension clamps were 
designed. The dead-end clamp was lightened as much 
as possible and hinged to vibrate in a vertical plane with 
the idea that the clamp would vibrate with the conductor. 
The suspension clamp was hinged below the center of 
gravity of the conductor cable for the same purpose. 
Although there has been no actual experience to demon- 
strate the effectiveness of these clamps, it would appear 
that the dead-end clamp possesses distinct advantages 
over the old type, but the value of the suspension clamp 
is problematical, as the adjacent spans do not ordinarily 
vibrate at the same time and frequency. Experience 
with the old-style clamps shows that they vibrate sepa- 
rately and independently. 

In attempting to eliminate vibration entirely it was 
determined from observations and inspection that the 
vibration was caused by currents of air blowing across 
the line. Wherever the lines were sheltered or where 
the wind was blowing along the line, no vibration re- 
sulted. A breeze blowing across the line at two or three 
miles per hour would start a long wave in the conductor. 
As the wind velocity increased, the amplitude of the 
vibration increased until at six or seven miles per hour 
an entirely new wave of one-half or one-third the wave 
length of the first wave would suddenly form. In some 
spans three separate and distinct waves were observed 
corresponding to different wind velocities. The wave 
once formed, whether a short one 10 ft. between nodes 
or one 30 ft. between nodes, would persist even when the 
wind velocity decreased one-half. 

With this information, it was thought that the logical 
way to stop the vibration was to break up the symmetry 
of the conductors. One of the spans was lowered to a 
point where it was accessible and a No. 4 solid aluminum 
wire was wound on it in a 6-ft. spiral for 300 ft. near 
the center of the span. This was found to reduce 
appreciably the tendency of the conductor to vibrate and 
the amplitude of the vibration. If carried out for the 
full length of the span, the method might have proved 
effective, but it was considered impractical and the 
scheme was dropped. 

Next a 12-ft. length of cable of the same type as the 
conductor was clamped underneath the conductor with 
four parallel groove clamps at a point 30 ft. from the 
tower as shown in Fig. 2. This immediately stopped 
all short wave vibrations and reduced the long waves by 
about 50 per cent. It was quite apparent that the device 
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contained a very important principle, but there was some 
question as to just what this principle was. In order to 
determine if it was the stiffening effect, the cable was 
replaced with #-in. iron pipe and all its value was lost. 
It was then replaced with equivalent distributed weights 
and again the result was bad. In order that the device, 
which was called a vibra- 
tion damper, might be ob- 
served to better advantage, 
three miles of line was 
equipped with it, one 
damper being installed in 
each span. These have 
now:been in successful op- 
eration for four months. 

A study of the effect of 
weights clamped to the 
conductor showed that 
considerable good could be 
accomplished by using 
proper-sized weights at 
the proper location. A 
10-lb. weight clamped to 
the cable 5 ft. from the 








Fig. 1—A 30-in. length of cable of the 
same size and material as the conductor with 
a 7-lb. concrete block cast on each end was 
found to be effective in damping out vibra- 
tion under all conditions. 


Fig. 2—A 12-ft. length of cable of the 
same type as the transmission conductor and 
clamped beneath it as shown was found to 
reduce materially vibration in the span. 


support would reduce the length of the 
last half wave in the span apparently 
by a length of cable the weight of 
which was equal to the weight applied. 
Furthermore, it would also reduce the 
amplitude of the vibration in the last 
half wave. If the weight was increased beyond the 
weight of the conductor in a half wave, a new point of 
reflection was formed at the weight and the vibration 
continued undiminished in the span. 

It being necessary to keep the line under observation 
energized at 220 kv. at all times except Sunday, con- 
siderable inconvenience was caused in making tests, but 
with the aid of cotton handlines, the tests with distrib- 
uted weights were continued. With sacks containing 
various weights of metal punchings pulled over the line 
at various distances from the point of support, it was 
found that with three 10-lb. sacks pulled up to the con- 
ductor with handlines 10 ft. apart all visible vibration 
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on the cable stopped. By suspending the same sacks 
from the same points with 50 ft. of cord each, the same 
results were obtained. By replacing them with 10-lb. 
lead weights clamped to the cable in the same location, 
all the good effect was lost. This demonstrated that the 
method of attachment was the secret of the success or 
failure of the different 
weights. 

Two 20-lb. sacks were 
rigged up with double 
hooks so that they could 
be lowered from the cross- 
arm with a handline and 
hooked on the wire and the 
handline removed. With 
such a sack (see Fig. 3) 
hanging on each end of a 
1,000-ft. span, 2 ft. from 
the suspension clamps, all 
vibration stopped and re- 
mained so until the 
weights were removed. 
The same result was ob- 
tained with 10-lb. sacks 








Fig. 3—A 20-lb. sack hooked on the con- 
ductor was found to reduce vibration. 


Fig. 4— Mechanical device for recording 
vibration in transmission spans. 


5 ft. from the clamp. It was found 
that less weight was needed to stop 
the short waves than the long ones, 
probably because the weight of the 
conductor in the short half wave was 
less and possibly due in part to the 
weight being nearer the central point 
between the stationary nodes, 

With the knowledge that a certain 
sized weight attached to the cable with a resilient connec- 
tion at each end of the span would stop all visible vibra- 
tion, an improved damper was devised consisting of a 
piece of 660,000-circ.mil steel core aluminum cable 30 in. 
long, which is the same size and kind of material as the 
main conductor, with a 7-lb. block of concrete cast on each 
end. This was clamped to the conductor with a parallel 
groove clamp, 5 ft. from the conductor support in the 
manner shown in Fig. 1. It is planned to equip the two 
present 220-kv. Big Creek lines as well as the new 220- 
kv. Vincent line with a device of similar type in order 
that the danger of injury to the conductors from vibra- 
tion may be avoided. 
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Influence of High Pressures 
on Equipment Costs 


Effect of Steam Pressures of More than 200 Lb. on 
Turbine Efficiency, Weight and Cost of 
Various Types of Equipment 


PEAKING recently before the Affiliated Technical 

Societies of Boston upon various aspects of the 
high pressure steam problem, Joseph Pope, consulting 
engineer of Stone & Webster, Inc., Boston, touched upon 
the effect upon turbine efficiency of high-pressure steam 
(in excess of 200 lb. per square inch) and gave in the 
accompanying table the relative prices of boilers, valves, 
fittings and feed pumps for this grade of service. The 
author pointed out that in the matter of turbine effi- 
ciency the effect on non-condensing machines is less 
serious than on condensing units with the same inlet 
conditions, and that industrial plants are likely to fare 
better in this one respect from high pressure than cen- 
tral stations, although there are means of overcoming 
the difference which the central station may employ. 
An increase in pressure increases the frictional losses 
in a turbine stage and consequently reduces the effi- 











RELATIVE COST OF EQUIPMENT FOR VARIOUS STEAM PRESSURES 
Water Tube Boilers 


————— Per Cent Price ——-——. 
Working Pressure, Lb. Boiler A Boiler B Boiler C 


200 100 100 100 
250 105 110 ee 
300 123 124 

350 128 sia si 
400 138 164 136 
450 146 one 





Per Cent Price——————. 
Working 10 In. 10 In. 10 In. 





Standard Type Joint Pressure, Lb. Gate Valve Tee Flange 
American Gasket 250 100 100 100 
American Sargol 400 132 198 165 
American Sargol 600 222 224 230 
Centrifugal Boiler-Feed Pumps 
Size, In. Stages Discharge Press, Lb. Horsepower Per Cent Price 
5 3 200 75 100 
5 3 250-300 100 120 
5 5 300-400 150 142 





ciency. This disk friction is proportional to the fifth 
power of the diameter and directly proportional to the 
density of the steam in which it revolves. There are 
also leakage losses over blade tips or through diaphragm 
packing that increase with pressure. Higher pressures 
occur only in the earlier stages of a turbine and the 
above-mentioned increases in stage losses are therefore 
confined to those stages. 

The low-pressure stages, however, are subject to 
another form of inefficiency due to the presence of 
moisture in the steam. If it be admitted that some 
given initial temperature is the maximum permissible, 
it follows that with increasing pressure the allowable 
superheat is reduced. Under these conditions moisture 
forms in the turbine at an earlier stage with high 
pressure than with low pressure, and the efficiency is 
adversely affected by the presence of more moisture 
in more stages. A condensing unit is therefore sub- 
jected to both forms of additional loss consequent upon 
the use of high steam pressure. Reheating has been 
adopted as a means to overcome the effect of moisture 
in the low-pressure zones, but it adds considerable ex- 
pense and operating complication, warranted only under 
favorable conditions. Non-condensing or at least high 
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back pressure units such as are particularly adapted to 
industrial conditions may avoid the moisture loss, pro- 
vided they use superheated steam. 

The use of higher steam pressures involves the use 
of more heavily built boilers, heavier steam and feed 
water piping and valves, different kinds of joints and 
heavier and more powerful feed pumps. It is true that 
in some cases this apparatus may be of less capacity 
than if lower pressures were used, and thus may partly 
compensate for the additional cost of the more rugged 
equipment. However, in the industrial plant the need 
is usually for a given quantity of steam for process 
work, and advantage of the lower water rate of the 
high-pressure prime mover is taken not to reduce the 
boiler sizes but rather to increase the turbine size. 
The industrial plant, therefore, must stand the full cost 
of the more expensive high-pressure equipment. 


ULTRA HIGH-PRESSURE BOILERS 


Boilers are not now built commercially for pressures 
greater than 600 lb. There is one 1,200-lb. boiler in 
the Edgar station at Weymouth and another in the 
plant of the Consolidated Safety Valve Company, 
Bridgeport, Conn. Others are under consideration, but 
it cannot be said that the construction of boilers for 
that pressure or higher pressures is as yet on a produc- 
tion basis. There are about forty boilers in service 
designed for 600 lb., and a really large number built 
for 400 lb. 

Boiler prices plotted against working pressure do not 
make a smooth curve for the reason that it is impossible 
as a practical matter to build a boiler equally strong in 
all its parts like the “one-hoss shay” and just exactly 
suited for the designed pressure. The same weight of 
tubes and class of fittings serve for a considerable range 
of pressure, and the change is in wide steps rather than 
in narrow ones. The accompanying table gives the 
comparative costs of three different types and makes 
of boilers of about 1,000 hp. rated capacity. The costs 
are given in percentages, the cost of a 200-lb. boiler 
being taken at 100 per cent in all cases. The fact that 
boiler “B” outstrips the two others in percentage price 
increase with pressure is not due to the fact that it 
actually costs more but because in the lower pressures 
it costs less. 

The same table shows the way typical valves and fit- 
tings and motor-driven centrifugal boiler-feed pumps 
vary in price with working pressure. There is no 
thought that the items selected cover the entire range 
of size or type, but they are at least representative. 


Load Dispatching in Belgium 


ROM the recently issued report of the Société de 

l'Union des Centrales Electriques of Brussels it 
appears that good progress is being made in linking up 
transmission lines in Belgium. The Union has now 
twenty-four transformer substations and nearly 80 
miles of line connecting twenty-nine power stations 
belonging to twenty-two metallurgical, coal-mining, 
tramway and electricity supply undertakings. By 
means of the load-dispatching system the output of the 
different plants, totaling more than 127,500 kw., is eco- 
nomically utilized to the full capacity. It is stated that 
during the past year the exchange of energy between 
the various distribution systems amounted to more than 
50,000,000 kw.-hr. 
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Energy Requirements 14.7 per Cent Over Last Year 
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ENTRAL-STATION operations during the month 

of October were 14.7 per cent over October of last 

year. The percentage gain, while not the largest 
recorded during the year, yet is about 6 per cent above 
the monthly average for the first ten months of 1925. 
In January the operations were only 6.8 per cent over 
those of 1924, but this percentage gain increased month 
by month, reaching the high point in July, when a gain 
of 16.4 per cent was recorded. Since July the gain has 
slowly decreased. 

The October output of 5,533,691,000 kw.-hr., or a 
daily average of 178,500,000 kw.-hr., was a record figure 
for the industry, being 6.3 per cent above the estimated 
normal for that month, this normal being based on the 
operations of the past five years. The output has been 
above the estimated normal since May, which means 
that the operations of the industry during the past sum- 
mer and fall have been above the trend in output 
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established from 1920 to 1925. This condition is with- 
out doubt a direct reflection of the industrial prosperity 
prevalent throughout the nation, resulting in large en- 
ergy requirements for industrial power purposes. There 
is every reason to believe that this abnormal activity of 
the central-station industry will extend well into the 
year 1926. 

The gross revenue of the central-station companies 
during October was $128,800,000, which was 4.7 per 
cent above the estimated normal for the month. The 
October revenue was also 14.8 per cent above that of 
October of last year. Of the total revenue, it is esti- 
mated that $83,100,000, or 64.5 per cent, was received 
from lighting customers; $33,400,000, or 26 per cent, 
from power customers; $4,400,000, or 3.4 per cent, from 
electric railways, and $7,900,000, or 6.1 per cent, from 
other public utilities. 

A very interesting fact is to be drawn from the 


TABLE I—GENERATION AND DISTRIBUTION OF CENTRAL-STATION ENERGY IN THE UNITED STATES 
(100 per Cent of the Industry) 


Estimated Distribution of Energy Generated 


Total Energy 


Kw.-Hr. Generated Consumption by Energy 
Monthly Central-Station Consumed for 

Month * Customers, Lighting, 
Kw.-Hr. Kw.-Hr. 

1925 1924 Per 1925 1924 1925 1924 

Thou- Thou- {Cent} Thou- Thou- Thou- Thou- 

sands sands Inc. sands sands sands sands 

August....| 5,085,379) 4,382,147 ,102,379| 3,535,147 


16.0] 4 
September..| 5,118,371] 4,457,424] 14.8] 4: 
14.7] 4 


I, 
30,371| 3,597,424) 1, 
October....| 5,533,691} 4,822,582 %, 


65,691) 3,754,582 


2—— 


Energy Used in | Energy Purchased 


Energy Energy Sold to Intracompany by Public Utili- 
Consumed for Electric Business, Includ-|_ ties for Resale, 
Power, Railways, ing Line Losses, Kw.-Hr. 
Kw.-Hr. Kw.-Hr. Kw.-Hr. 
1925 1924 1925 1924 1925 1924 1925 1924 
Thou- Thou- Thou- | Thou- | Thou- | Thou- | Thou- | Thou- 
sands sands sands sands sands sands sands sands 


23,000} 1,050,000} 2,433,379) 1,958,147) 546,000) 527,000} 983,000) 847,000) 785,000} 666,000 
02,000} 1,030,000) 2,500,371) 2,057,424) 528,000) 510,000) 988,009; 860,000) 809,000) 635,000 
68,000} 1,092,000) 2,765,691) 2,151,581) 532,000) 511,000/1,068,0 930,000) 955,000) 676,000 


* Data on “‘energy generated”’ are those collected and published by the United States Geological Survey for all public utilities minus such data as are collected on 


energy generated by electric railway companies, reclamation service and manufacturing plants. The data are, therefore, for the electric light and power industry only. 





TABLE II—CENTRAL-STATION FINANCIAL OPERATIONS FOR THREE MONTHS IN THE UNITED STATES 
(100 per Cent of the Industry) 


Estimated Distribution of Gross Revenue 


Total Gross Revenue 


Total Operating 


from Sale of Energyt Lighting Power Electric Other Publie and Maintenance 
Month Customers Customers Railways Utilities Expensest 
1925 1924 P ok 1925 1924 1925 1924 1925 1924 1925 1924 1925 1924 


1307. 





Thousands |Thousands| Jp, |Thousands |Thousands |Thousands |Thousands | Thousands |Thousands |Thousands |Thousands |Thousands |Thousands 


| ee || FS | FT |S | 


\ug.. $111,500 | $95,800 16.3 $74,170 $65,300 $27,200 $21,500 $4,120 $4,020 $6,010 $4,980 $53,500 $49,300 
Sept. 117,200 | 103,000 13.7 77,030 69,230 29,400 24,300 4,330 4,220 6,440 5,250 55,900 51,100 
Oct. 128,800 | 612,200 14.8 83,100 76,250 33,400 26,300 4,400 4,150 7,900 5,500 60,220 54,300 


t Aggregate gross revenue from actual consumers, and sales to other public utilities for resale, involving a certain amount of duplication. 
t Do not include interest, taxes, depreciation or sinking fund. 


d+ 


if 





-+ 


: 





1308 


ELECTRICAL WORLD 


VOL. 86, NO. 26 








TABLE III—OPERATIONS OF CENTRAL-STATION HYDRO AND FUEL POWER PLANTS IN THE UNITED STATES|| 
(100 per Cent of the Industry) 





Energy Generated 








Fuel Consumption 


Hydro Plants Fuel Power Plants Coal Oil Gas 
Month 1925 1924 1925 1924 1925 1924 

” Thou- Thou- Per Thou- Thou- Per 1925 1924 Per Per Thou- Thou- Per 
sands sands Cent sands sands Cent Short Short Cent 1925 1924 Cent sands sands Cent 

of of In- oO of In- | Tons Tons In- | Barrels | Barrels In- of Cubic | of Cubic In- 
Kw.-Hr. | Kw.-Hr. | crease | Kw.-Hr. | Kw.-Hr. | crease crease crease Feet Feet crease 
August.....| 1,735,369] 1,492,695] 16.2 | 3,350,010] 2,889,452) 15.8 | 2,975,728] 2,636,433] 12.8 | 720,310| 1,457,530|—50.7 | 4,801,130] 5,282,281|— 9.2 
September..| 1,579,688) 1,472,370) 7.4 3,538,683] 2,985,054, 18.5 | 3,076,960) 2,639,901) 16.6 768,337| 1,351,305|\—43.2 5,091,882! 5,789,847), —12. 2 
October.....| 1,763,826] 1,603,292] 10.2 | 3,769,865] 3,219,290] 17.2 | 3,285,009) 2,835,885| 15.8 | 796,408) 1,365,882|\—41.7 | 4,498,400] 6,062,357|—25.7 


\j As collected by United States Geological Survey. 








TABLE IV—OPERATING RATIO OF CENTRAL-STATION 
COMPANIES 





Operating Ratio 





Combined Steam 


Month Steam Plants Hydro Plants and Hydro Plants 
1925 1924 1925 1924 1925 1924 
August....... St.2 54.8 31.4 33.0 51.3 45.0 
September... . 51.6 51.7 27.4 26.9 46.3 50.2 
October ...... 48.7 48.9 28.0 28.7 45.0 48.2 








figures reported on the use of fuel. Throughout the 
year there has been a material drop in the use of fuel 
oil and natural gas. Only about one-half as much fuel 
oil is being burned in 1925 as was reported in 1924, 
and the consumption of gas in October was 25.7 per 
cent under that reported for October of last year. This 
great decrease in oil and gas consumption is due almost 
entirely to the operations of the generating companies 
on the Pacific Coast, particularly in California. Last 
year was a record dry year for that section, and the 
output of the hydro-electric plants was cut almost in 
half as a result. To meet the normal energy require- 
ments it was necessary to operate steam plants to their 
capacity, calling for a large consumption of fuel oil and 
natural gas. The water supply during 1925 has been 
sufficient to meet the needs of the industry, and the 
operations of the steam plants have been only half of 
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The data are for the electric light and power industry only. 


those recorded in 1924, thereby bringing about a mate- 
rial reduction in the fuel and gas requirements of the 
central station companies of the section. 





Industrial Activity Increases 


LL authorities agree that business was excellent 
during November and that a spirit of optimism is 
spreading. The National City Bank of New York sums 
up the favorable situation as follows: “Production of 
iron and steel is increasing, other industries are show- 
ing less than the normal seasonal decline, and the next 
three months may see a marked expansion of operations 
in those lines of business which until now have shared 
least in the upward movement that has been under way 
since midsummer of 1924.” 

As a result of these excellent industrial activities the 
ELECTRICAL WORLD’s “Barometer of Business Condi- 
tions in the Electrical Industry” indicates that the 
activities of the industry were above those of October 
and that during November the industry was operating 
at about 1 per cent above the estimated normal for the 
month. In October it was operating at 0.4 per cent 
below normal and in September at 4.2 per cent below 
normal. Incomplete returns indicate that the electric 
light and power branch of the industry was operating 
at 7.7 per cent above normal during the month of 
November. 
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Lighting Chicago’s Residential Sections 


Taking Advantage of Latest Economic Development to Effect 
Savings in Construction, Operation and Maintenance, 
Discourage Crime and Minimize Traffic Hazards 


By JOHN T. MILLER 
Commissioner of Gas and Electricity, Chicago 





CONCRETE STANDARD ADOPTED FOR LIGHTING CHICAGO’S RESIDENTIAL SECTIONS 


Fig, 1—Concrete lamp post for 250-cp. units. 
Fig. 2—Spider on base of concrete pole for bolting to foundation, 


HILE the lighting of a city like Chicago may 
W apparently be of interest only to the larger 

cities of this country, the requirements are so 
varied that conditions may be found that have their 
parallel in moderate-sized and even small-sized cities. 
For this reason and because the department in charge 
of Chicago’s street lighting has had the opportunity 
to study the development in street illumination in 
various parts of the country, an outline of the steps that 
are being taken to keep Chicago’s lighting up to its 
need may be of interest. 

One of the most pressing problems was to provide an 
adequate form of street illumination in the outlying 
residential districts that had been fully developed and 
long since provided with all other improvements. It 
resolved itself into an attempt to take advantage of the 
latest developments and adapt them to an existing street- 
lighting system. 

Chicago blocks are extensively provided with alleys, 
which, while forming a great convenience for delivery 
and removal of goods and material, afford a lurking 


Figs. 3 and 4—Exploded and assembled view of lamp support. 
Fig. 5—Canopy can be removed for lamp renewal and testing. 


place for criminals. Hence it is imperative to illuminate 
their entrances to the street by placing a light at the 
alley intersection. At street intersections the necessity 
of providing a higher intensity of illumination to 
minimize automobile collisions and danger to pedes- 
trians determines the placement of lighting units. 
Some advantage is afforded in the use of two units 
situated on diagonally opposite corners; the probability 
is that only one light will burn out at a time, hence the 
street intersection will not be plunged into darkness, 
as would be the case if only one unit were used. By 
placing a third unit midway between street inter- 
sections on the opposite side of the street from the 
corner unit, a system comprising five lights to the block 
is obtained, giving a maximum light effect to the street 
intersection, the light protection at the alley, and a 
lesser but sufficient distribution in the other portions 
of the block. 

Believing that a street-lighting system embracing 
these fundamentals was the correct solution for the resi- 
dential requirements, experimental test installations 
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were made to check the conclusions and determine the 
selection of other elements of the system. Several in- 
stallations of a block each were made, using 250-cp., 
6.6-amp. series-burning lamps spaced in the manner 
indicated. Among these experimental installations were 
included: 

(a) General Electric Company, form 23-A Novalux 
ornamental lantern unit with 8&4-in. Holophane pris- 
matic dome refractor. One block of these units was 
mounted on Union metal No. 1298 lamp standards and 
a second block on concrete lamp standards of the 
“Chicago Beautiful” type. Mounting heights were 12 
ft. 6 in. to the light source. 

(b) Westinghouse octagonal junior Reflectolux lan- 
terns. One block installed with reflectors only and 
mounted on cast-iron lamp standards and one block with 
Bilux refractors mounted on concrete lamp standards 
having a precast foundation. Mounting height was 12 
ft. 6 in. to the light source. 

(ec) Holophane refractor No. 4937, giving a mounting 
height of 12 ft. 6 in. to the light source. 

(d) Installations of rippled glass globes of the 
Novalux design, special ball globes of the “cased” glass 
construction and other adaptations and modifications. 

It was the aim to select a system that would 
represent the latest economic development in the art, 
provide illumination sufficient for the purpose intended, 
show a marked saving in construction, maintenance and 
operation over previous systems, meet any new condi- 
tions that might arise, and be so designed as to permit 
incorporating future improvements without nullifying 
the original investment. The method of cleaning 
globes, replacing lamps, patrolling the system for out- 
ages, already highly organized, was found capable of 
economic application to the new system. It was con- 
sidered that detail equipment such as sockets, re- 
ceptacles and other accessories should be standard with 
the existing system if possible. 

As a consequence of the studies made, the lamp post 
(Fig. 1), which is made of concrete and measures 10 ft. 
9 in. high by 18 in. wide at the base, has several distinc- 
tive features. To form the raceway for the cables, a 
2-in. iron pipe was cast longitudinally in the center of 
the post. The bottom end of the pipe is screwed into 
a three-armed malleable iron spider, the face of which 
is flush with the bottom of the concrete post, and the 
arms project beyond the end of the base. The post is 
bolted to its foundation through the bolt holes at the 
ends of the arms of the spider (Fig. 2). 

At the top of the post a 2-in. iron pipe projects 1 in. 
above the concrete and is threaded to receive the globe 
holder. Previous designs of concrete posts have been 
restricted to rounded surfaces of large curvature, be- 
cause of the manufacturing difficulties experienced in 
casting concrete. However, by the use of properly 
designed, accurately machined, cast-iron molds it has 
been possible to produce a fluted base and other artistic 
surfaces producing a harmonious form. The use of 
concrete eliminated the item of maintenance expense 
due to painting. 

A concrete foundation 28 in. in diameter and 42 in. 
deep is employed, using the earth wall as a form. At 
the time of pouring a 2-in. iron pipe bend and three 
foundation bolts are held in place by a template and 
cast into the foundation. The top of the foundation is 
placed 2 in. below the grade of the curb and the center 
86 in. from the inside edge of the curb, to reduce the 
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possibility of having lamp posts knocked down by auto- 
mobiles and trucks. 

The method of construction employed, as opposed to 
the use of lamp post with a precast and attached foun- 
dation, permitted the foundation work to be done with- 
out delay while posts were in the process of manu- 
facture. From the maintenance viewpoint it permits 
replacement of a damaged post under all weather con- 
ditions without disturbance of the foundation, and 
promotes speed of restoration with minimum cost. 

Screwed on the extension of the 2-in. pipe at the top 
of the post is an aluminum casting of natural finish 
that serves as the lower part of the lamp fixture hous- 
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FIG. 6—TYPICAL ROUTING OF GROUP LAMP CIRCUITS 


ing. (Figs. 3 and 4). The globe, which is of rippled 
glass, is a departure from the standard Novalux type 
in that the bottom of the globe has a greater curvature, 
effecting a greater distribution of light immediately 
adjacent to the base of the pole. The top canopy is 
an aluminum spinning of natural finish and is designed 
to support the possible future improvements in the 
form of reflectors or refractors that may become eco- 
nomically available. The adoption of this type of 
fixture will permit the renewal of lamps and trouble 
testing with the simple removal of the canopy and will 
probably be a factor in decreasing the breakage of 
glassware, since globes will not have to be disturbed. 
(Fig. 5). 

Approximately twenty-five lamps are connected to- 
gether by 600-volt No. 8 B. & S. gage, solid-copper, 
single-conductor, lead-covered, jute-covered cables laid 
in trenches dug in the parkways adjacent to the curb. 
This cable passes through 2-in. iron pipe laterals in- 
stalled beneath the surfaces of streets, alleys and side- 
walks, and passes through and up the lamp posts to 
form a continuous series circuit known as_ the 
secondary or group lamp circuit. The insulation on 
the cable is ¢:-in. para rubber (30 per cent), taped and 
incased in a lead sheath having a ¢-in. wall of com- 
mercially pure lead. The lead-covered cable is run 
through a hot asphaltum compound at the factory and 
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served with a layer of 70-lb. jute treated with soapstone 
or tale to prevent sticking. Trenches are dug 24 in. 
deep and of sufficient width to contain the cable or 
cables. 

Each group lamp circuit terminates and is connected 
to the secondary winding of a 4.2-kva. transformer 
(Fig. 6). The transformers are of a one-to-one current 
ratio having 6.6-amp. primary and secondary windings. 
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FIGS. 7, 8 AND 9—CALCULATED HORIZONTAL ILLUMINATION 
ALONG CENTER LINES OF STREETS 


At top, 100 ep. units mounted 10 ft. 6 in. high; in center, 250 cp. 
units 12 ft. 1 in. high; at bottom, 600 cp. units 22 ft. high. 





Each transformer is equipped with a secondary short- 
circuiting device that operates through the breakdown 


of a film at 800 volts in case of an open secondary’ 


circuit other than individual lamp failures. Open 
circuits due to individual lamp failures are closed by 
the puncturing of the film in the lamp socket. One-to- 
four ratio transformers as required are placed on in- 
dividual concrete piers in manholes located centrally 
with reference to the connected group lamp circuits. 
The primary windings of seven transformers are con- 
nected together by 5,000-volt, No. 8 B. & S. gage, solid- 
copper, single-conductor, lead-covered, steel-taped, jute- 
covered cable laid in trenches adjacent to the curb and 
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passing through 2-in. iron pipe laterals under streets, 
alleys and sidewalks to form a continuous 5,000-volt 
primary series circuit. 

Insulation on the 5,000-volt cable consists of 4-in. 
para rubber (30 per cent). The lead sheath is x-in. 
commercially pure lead; the covering over the lead is 
éz-in. 100-lb. jute yarn; the steel tape consists of two 
layers of 30-mil steel; covering the steel tape are two 
layers of 100-lb. jute treated with asphaltum compound 
and covered with soapstone or tale to prevent sticking. 
Four 5,000-volt primary circuits terminate at the dis- 
tribution centers and are connected to eight-conductor 
lead-covered cable passing through underground con- 
duits to the substation. Each substation receives 
12,000-volt, three-phase, sixty-cycle energy, which is 
converted to 5,050-volt, three-phase service by means 
of transformer banks consisting of three single-phase, 
250-kva. transformers connected in delta on the primary 
side, and connected in star on the secondary side. The 
power leaves the transformers over four wire circuits, 
each street-lighting series circuit being single-phase 
and connected between one phase and neutral. In each 
street-lighting circuit is an oil circuit breaker with 
overload and no-voltage release and an impedance 
regulator adjusted for a constant current of 6.6 amp. 





New Electric Station at Nottingham, 
England 


HE first section of a new superpower station which 

has been in course of construction at Wilford, just 
outside of Nottingham, England, since 1923 was for- 
mally opened a few weeks ago. The cost of construc- 
tion, says Vice-Consul Herbert C. Biar, is £685,000 and 
the output is 30,000 kw. There are three turbo-gen- 
erator units of 10,000 kw. each, but the demand for 
energy is so great that the plant is to be enlarged by 
the installation of one 20,000-kw. turbo-generator with 
two boilers and auxiliary equipment. This will bring 
the installed capacity up to 50,000 kw. The extension 
is estimated to cost about: £292,000, so that the total 
cost will be nearly £1,000,000. 

The station is on the River Trent. The site covers 
80 acres and is in close proximity to the Clifton Col- 
liery and the Midland Railway. Water for condensing 
purposes is available for a working load of about 
200,000 kw. An up-to-date plant has been erected for 
the conveyance and storage of coal and for feeding it 
to the furnaces. Each of the six boilers will evaporate 
as a normal working load 55,000 lb. of water per hour 
at a pressure of 250 lb. per square inch superheated to 
a temperature of about 650 deg. F. Each boiler is pro- 
vided with three mechanical stokers of the chain-grate 
type and coal meters are fixed to each grate. A sep- 
arate external coal silo, holding about 5,000 tons, has 
been provided for each boiler-house section. The gases 
from the furnaces pass up through a short vertical flue 
to a fuel economizer on a gallery floor above and thence 
to a steel chimney 9 ft. in diameter. One chimney is 
provided for each pair of boilers. 

The station is designed to supply not only Notting- 
ham but what is known as the “East Midland” district, 
comprising seventeen urban communities covering an 
area of 47 square miles and including the towns of 
Leicester, Burton-on-Trent, Derby, Long Easton, Lough- 
borough and Mansfield. 
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Central Station and Industrial Practice 





Balancing Individual 
Against Group Drives 


NCREASING interest among en- 

gineers in the problem of motor 
drive selection was emphasized be- 
fore the Affiliated Technical Socie- 
ties of Boston’s recent fuel and 
power meeting in a paper by K. D. 
Hamilton, mechanical superintendent 
George E. Keith Company, Brockton, 
Mass. 

“A few years ago,” the author de- 
clared, “plant engineers throughout 
the country were trying to install a 
motor on every machine that came 
into the factory. This has proved 
to be poor engineering, and there is 
just as much of a field for the group 
drive as there is for the individual 
motor. 

“To determine intelligently whether 
a factory should be equipped with 
individual or group drive, the engi- 
neer should first make a thorough 
analysis of the power requirements 
for each system. Accurate esti- 
mates should be obtained relative to 
the expense of shafting, hangers, 
pulleys, belting and labor for in- 
stalling as against the expense of 
individual motors, wiring, applica- 
tion of motors to the machines and 
the ultimate cost of power for the 
operation of both systems. The pur- 
chase of spare parts for a great 
variety of motor sizes has a direct 
bearing that might influence the 
decision toward the group drive, 
where a few large motors are in 
operation. The diversity factor 
should be given thorough analysis in 
determining the size of motor when 
laying out a group drive. It is good 
practice when placing a group drive, 
after determining the total capacity 
of all machines on a line shaft, to 
apply a ratio of at least three to one 
in determining the size of the motor. 
This of course will be influenced 
somewhat by the character of the 
machjnes which the motor is driving, 
but this ratio has worked out in most 
instances. This will provide a mo- 
tor which can be operated at full 
load, or close to it, resulting in high 
efficiency and high power factor. 

“The flexibility of the individual 
motor drive is a factor of extreme 
importance in many applications. At 
the Keith plant we have an entire 
shoe factory operated without a sin- 


gle group drive in the entire instal- 
lation. 

“Another factor which is often 
unappreciated with the individual 
motor is the breakage of machine 
parts. We find that motors operat- 
ing individual machines will blow 
a fuse when the machine becomes 


group drive, the larger motor will 
generally pull it over and damage 
some of its parts. On the other 
hand, the larger motors of the group 
drive furnish less maintenance 
trouble, have larger bearings, operate 
at lower speeds and if working 
around full load will operate at bet- 





jammed. If the machine is on a ter efficiency and power factor.” 
Steel Forms Used to Build Bus 
Structures and Cells 
By H. A. Moopy 
Hydraulic Engineer Turners Falls Power & Electric Company, Turners Falls, Mass. 


N BUILDING a new bus structure 

and cells at the Chicopee substation 
of the Turners Falls (Mass.) Power 
& Electric Company, steel forms 
were successfully employed in place 
of wood, and experience indicates 
that there is a large field for this 
method if employed on the unit sys- 
tem. The structure built at Chicopee 
is of conventional design electrically 
speaking, embracing a main bus and 
two auxiliary buses running longi- 
tudinally across a lower floor, with 
13,200-volt oil circuit breakers on 
the floor above directly over the main 
bus, which is centrally located. The 
auxiliary buses are located along the 
sides of the room on the lower floor. 


The bus compartments were formed 
of transite asbestos slabs 2 in. thick, 
the horizontal slabs being grooved 
at the sides to receive the tongues 
of the vertical slabs. The first step 
in the construction was to assemble 
these slabs down the room for the 
entire length of the structure. Steel 
forms were then erected for pouring 
concrete for the vertical barriers 
around these bus compartments, 
forming cells for the various phase 
conductors, disconnecting switches, 
etc., and for the barriers underneath 
the floor slab between bus structures. 
The concrete forming the upper floor 
slab was poured monolithic with the 
structure below. Enough forms were 





FIG. 1—BUS COMPARTMENT OF TRANSITE SLABS IN PLACE. AT LEFT CENTER, 
STEEL FORMS READY FOR POURING 
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FIG. 2—CLOSE UP OF STEEL FORMS 
BEFORE POURING 


assembled to pour two three-phase 
compartments (six recesses) entirely 
across the bus room at right angles 
to the center line of bus runs, and 
from the lower floor to and including 
the upper floor. As the substation 
design called for but eleven com- 
partments, the forms were erected 
six times, only half the forms being 
used for one of the operations. About 
three days was required to complete 
the cycle of setting up the steel 
forms, pouring, drying and disman- 
tling before assembly of forms for 
the next two compartments. With 
the completion of the structure on 
the lower floor, the same steel forms 
were used in pouring the circuit- 
breaker cells on the upper floor as 


' well as the barriers at the side walls 


for incoming and outgoing lines. 
Fig. 2 shows two compartments 
with steel forms assembled for pour- 
ing, the completed concrete barriers 
of the finished compartments being 
at the left. A close-up view of the 
barriers is shown in Fig. 3. The 
steel forms shown in the illustrations 
were made in sections and bolted 
together. Plate 4 in. thick was used, 
reinforced with steel angles. At the 
outer edges of the barriers steel 
channels 6 in. and 3 in. wide were 
used. The largest section used was 
5 ft. 10 in. x 3 ft. 2 in., and weighed 
172 lb. This was handled without 
difficulty by two men. To form the 
floor slab between barriers steel 
plates 14 in. wide were bolted to the 
top, and similar plates were bolted to 
the back of the barrier forms to pour 
the center wall of the main bus struc- 
ture and a 2-in. lining on the brick 
walls at the auxiliary structures. 
Steel angle spreaders were used be- 
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FIG. 3—FINISHED BARRIERS AFTER 
REMOVAL OF STEEL FORMS 


tween the barrier side forms, spaced 
about 12 in. apart to prevent bulging. 
Holes in the forms were provided 
where required for attaching inserts, 
and tapered wooden plugs were used 
where it was necessary to leave holes 
through barriers or floor slab for pipe 
supports or copper tubing. 

The only reinforcing steel used in 
the work was that required for cross- 
barriers under the floor slab and for 
the floor slab itself. The latter was 
6 in. thick to cover the iron conduit 
runs. A concrete mixing plant hav- 
ing a capacity of 2 cu.yd. per hour 
was used. When erected for two 
three-phase compartments, the forms 
contained, with the floor slab above, 
only 13 cu.yd. of concrete. The mix- 
ture used was one part cement, two 
parts fine aggregate and three parts 
coarse aggregate, the last being trap 
rock crushed to ? in. This allowed a 
very wet mix, justified by the sur- 
face finish obtained. The use of the 
steel forms resulted in a very smooth 
surface for the completed barrier 
walls, no resurfacing or rubbing be- 
ing required except at the points 
where the sections of the steel forms 
joined. 

Detailed figures of the cost of 
using steel forms for this class of 
work are not yet available, but in 
general it may be said that if the 
forms can be used again on a simi- 
lar structure—which seems entirely 
feasible—the cost will be at least as 
low as by any other method and the 
results more satisfactory. The time 
required to complete the Chicopee 
structure is about the same as with 
brick or wood, but had a larger 
number of steel forms been available, 
so that more than two compartments 


1313 


could be poured at once, the required 
time could have been materially 
reduced. 





Wood Poles Used in 
110-Kyv. California Line 


N THE Pacific Coast wood pole 
structures are still quite gen- 
erally used for long transmission 
lines operating at voltages up to 
130 kv. An example of typical con- 
struction of this type is the 110-kv. 
line recently put into operation by 
the California Oregon Power Com- 
pany between its Copco plant, near 
the California-Oregon line, and 
Delta, Cal., a distance of 774 miles. 
The line was built as an intercon- 
nection with the Pacific Gas & Elec- 
tric Company and ties in with a line 
of similar construction and of about 
the same length extending from 
Delta to Cottonwood, Cal., where it 
connects with the 220-kv. lines of 
the Pacific Gas & Electric Company 
through a bank of transformers. 
Three ‘250,000-cire.mil stranded 
copper conductors are carried on H 
frame structures such as that shown 
in the accompanying illustration. 
The average length of span is 
600 ft. and the maximum 1,500 ft., 





WOOD POLE STRUCTURES CARRY 250,000- 
CIRC.MIL COPPER CONDUCTORS ON 
600-FT. SPANS 


and the line was designed to meet 
California heavy loading conditions. 
The suspension insulator strings are 
supported by 6x8-in. x 22-ft. un- 
treated Douglas ffir cross-arms. 
Cross-arm braces were omitted. be- 
cause experience has shown that less 
rigidity of the structure is desirable 
in cases of severe strains on the 
towers and less damage results than 
where the cross-arms are securely 
braced. Butt treated Idaho cedar 
poles averaging 60 ft. in height were 
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TRANSFORMERS MOUNTED WITH AN IMPROVISED BUS 


used. Suspension insulator strings 
consist of seven units, and dead-ends 
are composed of eight high-strength 
units. The line has a normal capacity 
of 40,000 kva. and was built for ap- 
proximately $9,000 a mile, or about 
$500 a mile less than the estimated 
figure. 


ee 


Low-Loading Cable Truck 


HE British Insulated & Helsby 

Cables, Ltd., of Prescott, Eng- 
land, has recently had a _ special 
trailer constructed for the transpor- 
tation of cable reels. The trailer, 
which is of all-steel construction, 
has a frame level only 5 in. from 
the ground and will be used in con- 
junction with a small tractor. The 
platform body which it carries is 
§ ft. 2 in. long with an over-all length 
of 10 ft. 6 in. and a width of 3 ft. 
The axles are fitted with roller bear- 
ings and carry steel disk wheels 
with 16-in. rubber tires. Four verti- 
cal spiral springs are mounted on 
top of the solid axles in order ef- 
fectively to damp out road shocks. 
The front axle is of the Ackerman- 
steering type, and a locking arrange- 
ment is fitted in order that the 
trailer, which will carry loads up to 
three tons, may be reversed with 
ease and safety. 


Compact Transformer 


Hook-Up 


By GEORGE D. BARR 


Morgan-Barr Electric Company, 
Greenville, S. C. 


PECIFICATIONS of a _ recent 

transformer installation called for 
the installation of two 5-kw. trans- 
formers to be protected by cutouts 
and lightning arresters. The primary 
was to be brought from the switch- 
board and 2,300-volt service was to 
be continued to an adjacent building. 
Energy at 220 volts three-phase was 
to be carried to the next building 
and to be brought back inside the 
first building to a motor near the 
switchboard. 

A six-pin crossarm was used to 
mount the cutouts and lightning 
arresters. These were mounted on 
the face of the crossarm. The six 
pins were used to dead end the 2,300- 
volt and 220-volt lines which con- 
tinued to the adjacent building. A 
2,300-volt bus was made up by mount- 
ing two three-wire racks above the 
wood crossarm, and this was fed 
from the condulet bringing the cur- 
rent from the switchboard. The 
transformers were mounted on angle 
iron bolted to the wall, which ar- 
rangement has proved very satisfac- 
tory from every point of view. 





SPECIAL LOW-LOADING TRAILER FOR TRANSPORTATION OF CABLE REELS 
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Transmission Line Costs 
in France 


HE Société des Houilléres of 

Ronchamp, France, controls a 
coal mine using surplus fuel to pro- 
duce electricity and also buys hydro- 
electric power from Switzerland. 
The line, the costs of which are given 
herewith, was installed to bring 
power from the Swiss border to the 
substation at Belfort, a distance of 
17.398 miles. The voltage is 75 kv. 
with three 105,000-cire.mil copper 
conductors and one 66,000-circ.mil 
steel ground wire. The towers are con- 
structed of steel with galvanized 


tops. Four miles of the line is 
COST OF LINE 
Material French Francs 


Towers, 387,785lb.at57.7fr.perlb. 223,751.95 
Concrete, 43,435 cu.ft. at 3.96 fr.a 
t 


DE igs ees cs noic a9 60am 172,500.00 
Copper, 93,637 lb. at 293 fr. perlb. 274,456.60 
Steel wire, 18,518 lb. at99fr.perlb. 18,332.80 
Suspension eyes, bolts, clamps,etc 36,500.00 
3,950 OB insulators............. 198,000.00 
ME Bins o.cecarcesecoves 23,000.00 
Total cost of material......... 946,541.35 
Labor 
EOE CCE CCT ORE TCS 15,000.00 
Transportation and erection of 
erie o a sn de Wain 0,0 bei ae sie 185,000.00 
Transportation and erection o 
Ns 6.65 ke vw tbe sicdces 39,800.00 
Equipment of special towers...... 5,000.00 
Total cost of labor............. 244,800.00 
Overhead 
Inspection and control.......... 5,000.00 
Damages to crops.............- 14,000.00 
ee 29,500.00 
I sicin des web née cecn 1,500.00 
Total overhead... .......scce0. 50,000. 00 2 
er 
Rec» pitulation: French Franes Cent 
nea aa owt uin oa 4-00 Oe 946,541.00 76.0 
WOPMIIOMOIID 5. cc's ccacteecs 244,800.00 19.6 
Fes Seis Jkis ao aiare 50,000.00 4.4 
sai eet nate sie ee 1,241,341.00 100 


That is about 71,350 fr. per mile, or about $3,400. 


double circuit. The normal span is 
590 ft. and the tower height is 60 ft. 
The line is built with a factor of 
safety of three for all parts, with 
five on special points such as road, 
railway, river or telephone cross- 
ings. 

It is of interest for comparison 
with the United States to see that 
labor is only 19 per cent of the total 
cost. The costs include no engineer- 
ing or design costs. 





A Bender for Large Pipe 


By Louis D. Moore 
St. Louis, Mo. 
HEN installing power plants, 
substations and large motors it 
is often necessary to bend large con- 
duit, and unless a pipe shop is at 
hand this is often a difficult job, 
especially if it is desired not to 
destroy the protective coating on the 
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conduit. The bending machine shown 
con- 


in the illustration is easily 
structed, fairly portable, and has 


bent pipe of sizes 4 in. and under 


without heating. 

The construction of the bender is 
readily seen from the illustration. 
In use the pipe to be bent is merely 
thrust through the machine on the 
inside of the rollers EF, the wooden 
block C adjusted and the jack B 
screwed out until the required curva- 





A ~ 3/4" x28 " wrought iron 

B-7rack or car yack 

C- Maple block 

D- Pipe to be bent 

E-/ron roller radius somewhat larger than radius of D 
F- /"-bolt 

G- Oak timber 8°x8"x4" 

H- Determined by height of jack 


BENDING PIPES UNDER 4 IN. 
WITHOUT HEATING 


ture has been attained. In order to 
make a proper bend it may be neces- 
sary to change the position of the 
pipe toward either end, but this can 
be readily determined as the bending 
progresses. With the larger sizes of 
pipe it is well to pack them with 
sand to prevent buckling. Extremely 
large sizes of pipe should be sand 
packed and heated, but, as stated 
above, 4-in. pipe has been bent cold 
with this bender. 





Power Factor Correction in 
Temporary Station 


T THE Brooks Street substation 

of the Worcester (Mass.) Elec- 

tric Light Company, power factor 
correction is combined with remote 
control of a 4-amp. series street-light- 
ing circuit as shown in Fig. 1. The 
district served is about 2.5 miles 
from the company’s principal substa- 
tion on Faraday Street, and is fed 
by three No. 4-0 single-conductor, 
lead-covered cables, the load being in- 
dustrial power during the daytime 
and residential lighting during the 
evening. The power factor on this 
circuit during the day was formerly 
65 per cent with a current of about 
190 amp. in the feeder. After the 
installation of a 120-kva. Westing- 
house static condenser (left back- 
ground Fig, 2), the power factor 
was raised to 71 per cent and the 
current reduced to 174 amp. A sec- 
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FIG. 1—WIRING DIAGRAM OF SUBSTATION 


ond condenser section will be installed 
to bring about further improvement, 
space having been assigned for this 
on the platform of the substation, 
which is of temporary construction 
pending the growth of load and in- 
stallation of transformers for local 
alternating-current distribution. 

A somewhat unusual feature of 
the present installation is a constant- 
current transformer and_ booster 
combination arranged to supply the 
local street-lighting circuit with 
4,700 volts maximum. A _ 10-kva. 
constant-current transformer housed 
at the right in Fig. 2 was available 
for service, but was too small for 
the load. In order to avoid purchas- 
ing new equipment at this time, two 
old 10-kva. subway type transformers 
were installed as shown in the wir- 
ing diagram to increase the capacity 


FIG. 2—STATIC CONDENSER AND STREET-LIGHTING 


of the street-lighting outfit, the sub- 
way type transformers supplying a 
fixed part of the energy for the cir- 
cuit, with regulation by the constant- 
current transformer. This outfit is 
controlled by a so-called “No Patrol” 
switch, which is a solenoid-operated 
oil switch on the 2,200-volt primary 
of the street-lighting circuit. This 
solenoid is operated from the nearest 
direct-current are circuit controlled 
from an attended substation. By 
this means the series alternating- 
current circuit is put on and off at 
the same time as the 4-amp., direct- 
current circuits. An interruption 
of the arc circuit does not open the 
switch, as it is held closed by 
the residual magnetism. Alternating 
current must be applied to the 
4-amp. direct-current series circuit 
in order to open the solenoid switch. 
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What Load Is Off:Peak?- 


Claims for Off-Peak Characteristics of Any Class of Load Should Be 
Supported by Evidence—Some Pertinent Facts Presented 
on Nature of Electric Truck Load 


By B. J. MARTIN 


Electric Truck Bureau, Commonwealth Edison Company, Chicago, Il. 


ANY representatives of new- 

business departments seem to 
have adopted the “off-peak” slogan in 
advocating more intense promotion 
of their particular specialty. Within 
a single session of a recent division 
convention of the National Electric 
Light Association, lighting, appli- 
ance load and industrial heating were 
characterized as “off-peak.” « None 
of the speakers offered or had avail- 
able any charts or data to prove his 
contention, but referred confidently 
to his favorite load as “off-peak.” If 
we are to use the term so loosely, 
it is not surprising that many utility 
executives take with a “grain of salt’’ 
the claim of “valley load” for any 
class of business. As recently as 


1924 one representative of an elec- 























Figs. 1, 2 and 3—Composite daily load 
curves for 700 electric trucks in Chicago 
for typical winter, spring and summer day. 

Fig. 4—Load diagram of four industries 
which lead in the use of electric trucks in 
Chicago. 


tric-truck manufacturer declared that 
he did not care to get into any more 
controversies with power company 
executives who do not believe that 
electric truck charging is “off-peak.” 


WHAT THE RECORDS SHOW 


The statistical department of the 
Commonwealth Edison Company has 
made an analysis of the charging 
load of the trucks in Chicago which 
are on separate meters and the loads 
and characteristics of which can be 
analyzed accurately. Approximately 
700 electric trucks, nearly one-third 
of the number on the company’s lines, 
have been so analyzed. The other 
trucks have practically the same 
characteristics, but charging data 
cannot be determined without in- 
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CHARACTERISTICS OF ELECTRIC TRUCK CHARGING LOAD 


stalling special instruments. The 
results of this study are shown 
graphically in the accompanying 
illustrations, 

Consider Figs. 1, 2 and 3, which 
are the composite load diagrams of 
700 electric trucks during three 
typical days in the winter, spring 
and summer respectively. The chart 
for a winter day shows that the 
charging load reaches its maximum 
between 10 p.m. and 1:30 a.m. coin- 
cident with the generating station’s 
load reaching the bottom of its val- 
ley. The lowest point on the typical 
winter day load occurs between 4:30 
p.m. and 5 p.m., exactly the hour at 
which the maximum station load gen- 
erally occurs. This chart shows that 
the bulk of the electric charging load 
comes between 10 p.m. and 5:30 a.m. 

These facts demonstrate that: 

1. The truck charging load’s max- 
imum occurs when the system load 
is at a minimum. 

2. The charging load minimum oc- 
curs at the time the system load is 
at a maximum. 

38. The bulk of the charging load 
comes squarely in the valley of the 
system load. 

The load curves for typical spring 
and summer days do not differ mate- 
rially from the winter load except 
that they indicate a tendency of the 
charging load to come on a little 
earlier in the evening, around 7 p.m. 
or 8 p.m., instead of 10 p.m. as is 
the case in the winter. This is quite 
satisfactory, however, because the 
lighting load at this time of the year 
is smaller and comes later in the 
evening. 

Customers of the Commonwealth 
Edison Company who use an “off- 
peak” schedule and obtain their cur- 
rent at a lower rate by so doing may 
use the service at any hour desired 
during spring, summer and early 
fall months. The restrictions apply 
only to November, December, Janu- 
ary and February. But even without 
restrictions, the minimum charging 
load occurs between 4 p.m. and 6 
p.m., which is the system’s real peak 
period. 

The load curves of four large fleet 
owners using trucks in express, de- 
partment store, wholesale grocery 
and baking companies’ delivery serv- 
ice are shown in Fig. 4. These load 
diagrams are shown because they 
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represent four industries which lead 
in the use of electric trucks. The 
average monthly revenue from each 
of these fleets is $1,161, $832, $429 
and $467 respectively. The average 
rate per kilowatt-hour is 1.55 cents, 
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2.03 cents, 2.08 cents and 2.35 cents 
respectively. 

Other charts that are available 
bring out the same fact: The elec- 
tric truck-charging load is inherently 
a practically perfect “off-peak” load. 


Electric Carbonizing Saves $115 per Day 


Electric Furnace Eliminates Variables in Carbonizing—26,000,000 
Lb. of Work Handled First Year at Saving Sufficient 
to Pay Entire Cost of Installation 


By H. J. HALL 


Sales Engineer Detroit Edison Company 


N THE PLANT of one of the 

most conservative automobile man- 
ufacturers of Detroit there have 
been in operation for the past fif- 
teen months two of the largest 
electric carbonizing furnaces con- 
structed to date. In addition to the 
successful operation of the furnaces, 
this installation is of interest be- 
cause it is supplied with central- 
station service and constitutes a 
load of high power factor and load 
factor and produces a very substan- 
tial revenue. 


In carbonizing, three variables 
exist, any one of which if not con- 
trolled will have a detrimental effect 
upon the finished product: (1) Tem- 
perature control, including uniform 
distribution of heat; (2) time or 
duty cycle; (3) carbonizing com- 
pound. Where three variables exist 
and two can be definitely controlled, 
the third lends itself to control and 
correction. Electric furnaces of the 
design used in this Detroit plant 
permit accurate control of the tem- 
perature and time cycle, leaving the 
third variable, carbonizing com- 
pound, subject to correction, 

The two furnaces, rated at 500 kw. 
each, are of the rotating-hearth type 
and were installed by the George J. 
Hagan Company. They have an out- 
side diameter of 28 ft. and a maxi- 
mum height over all from floor of 
17 ft. 6 in. The rotating table or 
hearth is made up in the form of an 
annular ring 5 ft. 4 in. wide, having 
an outside diameter of 22 ft. 2 in. 
and an inside diameter of 11 ft. 8 in. 
Across this hearth are laid twenty- 
seven piers of alloy metal. A stor- 
age battery tiering truck is used in 
charging and discharging the fur- 
nace. The charge consists of rec- 
tangular carbonizing boxes, each 
weighing 125 lb., placed on the alloy 
piers and arranged in double-deck 
fashion with nine boxes on each 
pier; five boxes rest immediately on 
the pier, and four boxes on top. 
Utilizing twenty-six active piers, it 


is possible to charge the furnace 
with 225 boxes having a total weight 
of 29,250 lb. The rotating hearth is 
supported on ninety-one 14-in. ball 
bearings in a race-way at the center 
and eight dead-eyes and rollers op- 
erating on a track. The total weight 
of the moving element when loaded 
is approximately fifty tons. The 
hearth is rotated by means of a 3-hp. 
power motor. 

Temperature control and even-dis- 
tribution of heat are effected by the 
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the discharge end, is set to operate 
at 1,650 deg. F., which is the car- 
bonizing temperature, and controls 
100 kw. This arrangement provides 
sufficient heat to give a maximum 
safe absorption rate, bringing the 
material up to but at no time ex- 
ceeding the carbonizing temperature 
of 1,650 deg. F. 

The electric heating elements 
are of heavy nickel-chrome ribbon 
(Ni. 0.80; Cr. 0.20) supported verti- 
cally on both inner side walls. The 
elements operate at a low rate of heat 
dissipation in watts per square inch, 
assuring long life of the element. 
With the charge elevated on piers, 
radiant heat strikes it from all 
angles, assuring a uniform rate of 
heat penetration. When originally 
installed, the furnaces were not ex- 
pected to operate with a double- 
decked charge, but after operating 
for a short time it was decided to 
attempt double decking, because 
samples taken from various boxes on 
a given pier showed, when analyzed, 
no difference in the depth of pene- 


two 500-KW. ROTATING-HEARTH ELECTRIC FURNACES CARBONIZE 26,000,000 LB. or 


WORK IN 


ONE YEAR 


A saving equivalent to the cost of the installation was effected by the use of these 
furnaces in one year by a Detroit automobile manufacturer. 


control apparatus used and the ar- 
rangement of the circuits within the 
furnace. The connected load of 
each furnace, 500 kw. at 220 volts, 
is divided among five 100-kw. cir- 
cuits. Three temperature-recording 
and control instruments operate re- 
lays and contactors to provide three 
definite temperature gradients in 
three parts of the furnace. The 
first thermocouple, located near the 
loading end, is set to operate at 
1,725 deg. F., controlling 200 kw. of 
furnace capacity. The second thermo- 
couple, located at approximately one- 
half of the furnace travel, is set to 
operate at 1,700 deg. F. and controls 
200 kw. The third thermocouple, at 


tration of the carbon. The design 
of the furnace and arrangement of 
the charge as outlined above had 
eliminated the variable of tempera- 
ture and heat distribution. Elimina- 
tion of the variable of the time or 
duty cycle has been effected by time 
clocks controlling the rotation of the 
furnace hearth. 


MINIMUM LABOR REQUIRED 


With the use of automatic tem- 
perature control and automatic con- 
trol of the movement of the furnace 
hearth, together with the use of elec- 
trically operated material-handling 
equipment, the labor in connection 
with the furnace is reduced to a 
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minimum. Material is handled in 
small units at short intervals rather 
than in large units at long intervals, 
as is the case with “box-type” fur- 
nace. The saving in labor effected 
when utilizing electric furnaces de- 
signed to take advantage of all the 
possibilities of electric heat consti- 
tutes one of its greatest economic 
advantages in meeting the competi- 
tion of fuel-fired furnaces. 

During a month in which the fur- 
naces operated twenty-four hours 
per day for thirty days, a total of 
26,161 boxes were handled, having a 
gross weight of 3,270,125 lb. and re- 
quiring an energy consumption of 
329,567 kw.-hr., or practically 10 Ib. 
of gross work per kilowatt-hour. At 
a power cost of $0.01334 per kilo- 
watt-hour the B.t.u. cost per gross 
pound and per net pound of material 
carbonized compares favorably with 
oil of 144,000 B.t.u. per gallon cost- 
ing $0.06 per gallon at the furnace. 

Considering all factors associated 
with the electric furnace and the 
previous fuel-fired equipment, elec- 
tric heat has effected a saving of 
$115 per day. In twelve months of 
operation the furnaces have handled 
26,191,625 lb. of work at a saving 
‘over former methods sufficient to pay 
for the furnace in one year. 


SPECIFIC ADVANTAGES 


Fifteen months of operation has 
brought out the following specific 
advantages of this type of electric 
furnace for carbonizing: 


Elimination of sampling, and uni- 
formity of the case; the great 
uniformity of the case produced dur- 
ing one year of operation was such 
that no sampling was necessary. 

A definite, fixed time cycle, assur- 
ing production at a_ predetermined 
schedule. 

Minimum labor required; automatic 
temperature control and _  material- 
handling equipment cut the labor re- 
quirements to a minimum. 

Low furnace upkeep, operation of 
heating elements at temperature only 
slightly above that of the material 
heated, resulting in long life of ele- 
ments and furnace lining. 

Continuity of service; adequate sup- 
ply of electrical energy ‘rom central 
station and freedom of furnace from 
operating trouble result in greater con- 
tinuity of service. 

Improved working conditions; effi- 
cient design effecting great reduction 
in heat thrown off by the furnace; 
greater cleanliness and greater safety 
of operation. 


The relative value of each of these 
advantages will vary among given 
installations, but these advantages 
have a definite financial value which 
can be determined for any specific 
application. 
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Street-Lighting Business 
Active in Alabama 


HE Alabama Power Company is 

very active in selling the idea of 
good street lighting to the towns 
that it serves. A great deal of prog- 
ress has been made in installing up- 
to-date White Way fixtures in the 
business sections. This work is be- 
ing carried out by the lighting divi- 
sion of the commercial department 
under the direct supervision of M. L. 
Wilson. 

Part of the work that is being 
done by the lighting division at pres- 
ent follows: 

Selma, Ala.—The city, in conjunction 
with the Alabama Power Company, is 
installing a White Way lighting system 
consisting of thirty-six 1,000-cp. lamps 
mounted upon King cast-iron poles 
fitted with General Electric Novalux 
tops. The system will be turned on 
about Jan. 1, 1926. When completed 
this city will have one of the brightest 
business sections in the South. 

Tuscaloosa, Ala.—Seventy 600-cp. 
White Way lights are being installed in 
the downtown business section. Con- 
struction work is now being carried on 
and the system will be completed before 
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General Electric Novalux glassware is 
being used. 

Jasper, Ala—This town proposes to 
install a modern White Way system in 
its downtown district. 





Gravel Pumping Costs 
Reduced Two-thirds 


AVINGS of ten cents a yard to- 

gether with a 100 per cent in- 
crease in capacity resulted from a 
change-over by the Vincennes Sand 
& Gravel Company from steam to 
electric drive in pumping gravel. 
This company was operating a steam- 
driven pump on a gravel pump boat 
at Vincennes, Ind., and the Indiana 
Power Company recently installed a 
60-hp. slip-ring motor and control to 
supersede the steam drive. 

The new electric equipment now 
pumps 227 yd. of gravel in ten hours, 
as compared with 115 yd. in the 
same time by the old steam method. 
The pump is keeping 21 Ford trucks 
and two larger trucks busy in haul- 
ing away the gravel. 

When operating with the steam en- 
gine, the gravel company paid 90 





MOTOR-DRIVEN SAND AND GRAVEL PUMP 


Christmas. Elreco tubular steel poles 
are being used with General Electric 
Novalux glassware mounted on 
brackets. The system is being installed 
by the property owners and merchants 
with the aid of the Alabama Power 
Company. 

Huntsville, Ala.—An extension is be- 
ing made to the present White Way 
system. Thirty 600-cp. lamps mounted 
on cast-iron poles with General Elec- 
tric Novalux glassware are being added. 
The system is being paid for by the 
property owners and will be turned on 
about the middle of December. 

Albertville, Ala—Fifteen 400-cp. 
lamps mounted on brackets attached 
to wood poles were turned on Nov. 15, 





cents an hour for an engineer and 
$7.50 for the coal consumed in a ten- 
hour day. On this basis alone, 2,900 
yd. of gravel was produced in a 26- 
day month at a cost of $429, making 
the production cost of a yard of 
gravel approximately 14% cents. 
With the motor, however, 5,902 yd. 
of gravel is now produced per 26-day 
month and a typical power bill wa* 
$149.24, or $5.74 a day, which, with 
an operator at $4 a day, put the cos' 
of operation down to 44 cents a yard 
less than one-third of the former 
cost. 
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Hydro-Electrice Development and 
Steam Equipment 

Victoria Falls Power Scheme.— 
E—. F. RENDELL.—Under the caption “A 
Large Power Scheme” an abstract is 
given of a paper read before the South 
African Institute of Electrical Engi- 
neers, outlining the control organiza- 
tion of the Victoria Falls & Transvaal 
Power Company. The maximum indi- 
cated demand on the Rand system ex- 
ceeds 200,000 kw., and the climatic 
conditions are as severe as are met 
with anywhere in the world. Central- 
ized control organization was _ there- 
fore introduced in the very early days. 
There are four generating stations for 
the supply of electric power, lighting 
and compressed air to the bulk of the 
mining indistry and municipalities 
along the Reef. These four stations 
have a total capacity of 212,000 kw. 
Essentially the system consists of a 
number of independent networks inter- 
connected by means of the main trans- 
mission system at 40,000 volts and 
80,000 volts, but not interconnected 
with one another. Neutrals are 
grounded through resistances ranging 
from 40 ohms to 600 ohms. The paper 
describes the control office layout, the 
telephone system and the provisions for 
sectionalization and _ protection.—Elec- 
trician (England), Nov. 20, 1925. 

Neosho Plant.—A coal-burning plant 
of the Kansas Gas & Electric Company 
is described, with drawings showing 
the main features of the station design. 
Data on the municipal equipment, oper- 
ating results showing a load factor of 
75.5 per cent and a fuel consumption 
averaging 17,950 B.t.u. per kilowatt- 
hour, and a discussion of speeial 
features are included. The initial in- 
stallation consists of one 15,000-kw. 
turbo-generator taking steam at 750 
deg. F., 350 lb. gage.—Power Plant 
Engineering, Nov. 15, 1925. 

Steam Bleeding and Turbine Per- 
formance.—C. D. ZIMMERMAN.—Tests 
are reported showing the effect of 
various rates of bleeding on the per- 
formance of the turbine and of the 
plant as a whole. The study was made 
on a single-cylinder, seventeen-stage, 
30,000-kw. machine bleeding at the 
thirteenth stage. Mechanical Engi- 
neering, December, 1925. 





Generation, Control, Switching 
and Protection 

Experiences with the Distance Relay. 
—ErIcH Gross.—About two years ago 
a German and an American concern 
independently developed a new type of 
a highly selective protective relay for 
complex networks. A description of 
the American type can be found, for 
‘xample, in the Electric Railway 
Journal, Vol. 61, page 930. A number 
f the latest models of these relays 
were installed in a 400-km. network in 
Czechoslovakia and have given excel- 
lent service. The article, after describ- 
ing some of the main features of the 
apparatus, gives tabulated results of 





performance, taken from actual operat- 
ing experience in the above power- 
supply system.—Elektrotechnische Zeit- 
schrift, Nov. 8, 1925. 

New Cable-Insulating Material.— 
H. W. L. BrRUcKMAN.—A Dutch cable 
firm has introduced a new cable-insulat- 
ing compound, trade-named “‘Karetnja,” 
for which a number of advantages 
are claimed. The material is chiefly 
asphalt, to which has been added a 
binder to make an elastic mass which 
is pressed seamlessly over a copper 
conductor. This new material differs 
from the well-known English product 
“bitumen cable” because of the alumi- 
num-stearate binder and the total ab- 
sence of rubber. These two facts ac- 
count for the relatively high heat 
resistivity; a temperature of 80 deg. C. 
does not affect the material. The 
toughness and elasticity are best dem- 
onstrated by bending a 3 x 16-sq.mm., 
10,000-volt, three-phase cable, covered 
with “Karetnja,” without injury, into 
a ring of 50 cm. diameter. The com- 
pound is absolutely non-hygroscopic, so 
that a lead sheath is not required as an 
outer cable covering. If mechanical 
armoring is needed, a steel armor may 
be used, which is protected against cor- 
rosion by an outer layer of the new 
compound. Measured on plates of a 
few millimeters thickness, a dielectric 
strength of 200 kv. per centimeter was 
found. A cable for 10 kv. operating 
voltage punctured at 44 kv. to 70 kv. 
test voltage.—Elektrotechnische Zeit- 
schrift, Nov. 12, 1925. 





Transmission, Substations and 
Distribution 


220-Kv. Installation in France. — P. 
QuoIREz.—During a recent exposition 
in Grenoble a number of French elec- 
trical firms co-operated in the instal- 
lation of a 220-kv. substation equipped 
with apparatus entirely of French de- 
sign and construction. An oil-insulated 
testing transformer stepped the avail- 
able 220-volt, 50-cycle current to 220 kv. 
In series with the transformer was an 
oil switch for 220 kv., the rupturing 
capacity of which was put at 1,000,000 
kw. Passing a specially designed out- 
door disconnecting switch, one phase 
of a three-phase steel-aluminum cable 
transmission line, extending for a 
distance of two towers, was energized. 
The entire installation was desgined 
to show the ability of French manu- 
facturers to build apparatus for a 
voltage not as yet used in Europe.— 
Revue Générale de V'Electricité, Oct. 31, 
1925. 

Long Span Across the Narrows at 
Tacoma.—J. V. CONGWER and A. F. 
DARLAND.— The span in question is 
6,2414 ft. between supports and is to 
consist of two 110-kv. circuits with 
grounded neutral, each circuit of suffi- 
cient capacity to carry 300 amp. under 
normal load. The paper discusses the 
considerations that led to the choice 
of 1}-in., thirty-five-strand, concentric, 
“reverse-lay” steel cable for the con- 
ductors and gives data regarding the 
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structural design and erection of the 
towers and details of insulators and 
fittings—Journal A. I. E. E., Decem- 
ber, 1925. 


Units, Measurements and 
Instruments 


Measurements in Electrical Engi- 
neering by Means of Cathede Rays.— 
J. T. MACGREGOR-MorrIs and R. MINEs. 
This long paper (fifty pages and 
sixty-one figures) is first of all a sur- 
vey of the present state of knowledge 
on the use of cathode rays for measure- 
ment purposes in electrical enginecr- 
ing, with special reference to possible 
future developments. It begins by 
pointing out that whereas steady-de- 
flection instruments will serve for 
measuring steady values and r.m.s. 
values of periodic quantities, they are 
inadequate for detailed study of tran- 
sient quantities and for periodic 
variables. For both of these latter 
instantaneous values are wanted, which 
in general are obtainable only by 
means of instruments with two-dimen- 
sional systems. Such instruments use, 
broadly, either the oscillographic or 
the cyclographic method. The former 
has one component of motion imposed 
by the varying electrical quantity and 
one, usually a linear timing motion, im- 
posed by a separate agency. The 
cyclographic type has both components 
under the control of variable quantities 
applied to the instrument. Then fol- 
lows a historical review of methods de- 
vised for the production of cathode rays 
and their application to measuring in- 
struments. Apparatus using the “elec- 
tron jet” receives particular attention, 
since from it there has been developed 
the so-called “cathode-ray  oscillo- 
graph,” or cyclograph, as the authors 
prefer to call it. Among the forms de- 
scribed are Thompson’s apparatus for 
producing an electron jet for determin- 
ing the physical constants of the elec- 
tron, Braun’s, Wehnelt’s, Zenneck’s the 
Miiller-Uri tube used by Ryan, Ros- 
changsky’s, Hull’s hot-cathode lime-spot 
instrument, Samson’s and others, in- 
cluding Dufour’s oscillograph with ro- 
tating film-drum within the vacuum 
space. An interesting recent develop- 
ment is that of Dufour for high fre- 
quencies, in which the timing motion is 
applied to the jet by a combination of 
a rapidly changing deflecting field 
along one axis and an auxiliary oscilla- 
tion at right ang'es, while the high- 
frequency motion of the jet takes place 
in line with the first-named deflection. 
An appendix gives an _ investigation 
(partly mathematical) of certain prop- 
erties of the electron jet. The bibliog- 
raphy contains 125 references.—Jouwr- 
nal I. E. E. (England), November, 
1925. 


Use of the Cathode-Ray Tube as 
a Wattmeter and Phase-Difference 
Measure for High-Frequency Electric 
Currents.—J. A. FLEMING.—The paper 
contains an account of the manner in 
which a cathode-ray tube can be em- 
ployed to measure high-frequency 
power, i.e., as a wattmeter, by the de- 
lineation and measurement of the 
ellipse formed on a_ phosphorescent 
screen by a cathode-ray spot, which is 
oscillated in two directions at right 
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angles by the current and voltage of 
the circuit under test. If the adjust- 
ments are so made that the amplitudes 
of motion of the spot due to current 
and to voltage are equal, then it is 
shown that the angle between the 
chords drawn from one end of the 
major axis to the ends of the minor 
axis, geometrically, is equal to the 
electrical phase angle between current 
and voltage.—Journal I. E. E. (Eng- 
land), November, 1925. 


Motors and Control 


Automatic Starters.—A. Dusois.—It 
is desirable, ‘and in some cases essential, 
to start electric power motors auto- 
matically by merely closing a switch. 
Three methods are available to accom- 
plish this. By the first of these ad- 
vantage is taken of the counter-emf. of 
the motor, for which reason it is ap- 
plicable only to direct-current motors. 
The second method uses series min- 
imum relays’ in_ connection with 
solenoid-operated contactors. It is suit- 
able for both direct current and alter- 
nating current, but the starting time 
depends upon the motor load. It fails 
to operate for quick successions of 
starting and stopping periods, as in 
the case of all kinds of hoisting ap- 
paratus. The third and, according to 
the author’s claims, most useful au- 
tomatic starter is a combination of 
two or more mechanically retarded 
contactors. However, instead of the 
dash-pot retarders formerly frequently 
used, which were never fully and 
permanently reliable, he advocates a 
spring-counteracted gear train with a 
vane wheel as retarding agent.—Revue 
Générale de l’Electricité, Nov. 14, 1925. 





Illumination 


Electric Sign Lighting.—A. CURCHOD. 
—In this long and detailed paper the 
author reviews the wide variety of 
sign-lighting methods used _increas- 
ingly in French cities. The chapter 
on the use of vacuum tubes bent into 
the shape of letters and energized by 
high-voltage alternating current con- 
tains valuable information. In the 
last part of the article the author de- 
scribes contacting devices for animated 
signs and gives data concerning 
movable mercury contacts for very 
frequent current interruptions, such as 
occur with signs or traffic beacons.— 
Revue Générale de VElectricité, Oct. 
31 and Nov. 7, 1925. 


Electrophysics, Electrochemistry 
and Batteries 
Properties and Testing of Magnetic 
Materials —VIII—Effects of Direction 
of Grain and Mechanical Stress on 
Magnetic Properties.—T. SPOONER.— 
Tests on the watt loss of 4 per cent 
silicon steel when magnetized parallel 
to the grain of the sheet, diagonally 
and perpendicularly showed the follow- 
ing values, the loss with the grain be- 
ing taken as 100 per cent: 


Treatment Perpendicular Diagonal 


As received Ae cc 112.0 102.8 
First anneal d . $44.2 105.6 
Second anneal 114.9 107.0 


Similarly the permeability at various 
flux densities was: 
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B=6,000 B=10,000 B=16,000 

Treatment Perp. Diag. Perp. Diag. Perp. Diag. 
As received.... 71.0 87.8 70.4 94.6 76.2 113.2 
First anneal... 80.7 85.5 71.7 87.0 72.2 110.2 
Second anneal. 73.8 82.2 66.8 85.1 76.0 105.0 








The high permeability at 16 kilogausses 
for the diagonal-grain samples has not 
been satisfactorily explained. The 
higher losses with the grain perpen- 
dicular are also evident when the 
hysteresis loops are compared. The in- 
terrelation between mechanical stress 
and magnetization differs with differ- 
ent materials; a number of these are 
given in the paper. As to the effect 
of punching, some of the conclusions 
from investigations are that the strains 
thus produced increase the _ specific 
hysteresis loss very greatly in a nar- 
row section close to the punched edge. 
Increased hysteresis losses are approxi- 
mately a linear function of the thick- 
ness, but do not approach zero for thin 
materials. Annealing at 450 deg. C. 
partly eliminates the punching strains. 
The paper assembles data on these and 
related questions.—Electric Journal, 
November, 1925. 


Traction 


Results with Diesel-Electric Locomo- 
tives in Russia.—G. LOMONOSSOFF.— 
Up to June, 1925, the new Diesel-elec- 
tric locomotive built in Germany for 
the Russian Soviet had completed more 
than 16,000 km. in regular freight 
service on Russian lines. Having been 
designed to compete in performance 
with the universally used E-type, oil- 
fired steam locomotive, comparative 
tests were made on a large scale be- 
tween these two engines. The most 
significant advantage found was the 
75 per cent smaller fuel consumption 
of the Diesel electric locomotive at the 
same tractive effort and the same 
speed. If the construction of the loco- 
motive would have permitted stopping 
the Diesel motor on long down grades, 
a still higher economy could have been 
reached. The absence of water con- 
sumption on the Diesel type is, of 
course, a great advantage over the 
steam locomotive. In an attempt to 
make the operation of the engine as 
simple as possible, self-ventilated elec- 
tric motors were used. This proved 
later to be a mistake for the long 
grades, which are common in the sec- 
tion where the trial runs were made. 
Unable to develop sufficient speed, thus 
curtailing for long periods the needed 
amount of ventilation, the motors over- 
heated considerably. It was also found 
that the wire-mesh screens stretched 
over the ventilating openings of the 
motors clogged with dust, on the rear- 
axle motor as much as 80 per cent. For 
low-speed traction, such as is common 
on the long grades in the Caucasus 
regions of southern Russia, the straight 
Diesel locomotive with mechanical 
transmission and magnetic clutch is 
more serviceable. The operation of a 
Diesel electric locomotive, requiring 
three men, is 50 per cent more expen- 
sive than for a steam locomotive, and 
lubrication cost is four to five times 
more. But the absence of water supply 
and the 75 per cent smaller fuel con- 
sumption, together with the consider- 
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ably diminished cost of repairs, will 
make operation of the Diesel electric 
locomotive under all circumstances a 
decided advantage over the steam type 
—Zeitschrift des Vereines Deutsche; 
Ingenieure, Oct. 31, 1925. 

Electrification of Passenger Service. 
—Quoting from a paper by J. H. Davis 
before the New York Railroad Club, in 
formation is given regarding the recent 
electrification of lines on Staten Island, 
supplementing that in an article re- 
cently abstracted in the Digest. The 
new material includes data on the cars, 
description of the automatic couplings, 
car lighting and heating, third-rail con- 
struction and bonding—the latter by 
means of four 400,000-circ.mil bonds 
per joint, gas-welded on the under side 
of the rail—and signal system.—Rail- 
way Age, Nov. 21, 1925. 


Telegraphy, Telephony, Radio 
and Signals 


A Novel Cable.—For the inductances 
of the large radio station at Rugby, 
England, a cable has been built which 
consists of 6,561 fine copper wires, 
lightly insulated with enamel and cot- 
ton-covered, then p!aited or twisted to- 
gether in groups in such a way that 
every wire over a given length passes 
through the same phases as every other 
with regard to the neutral axis. The 
completed cable is wound on a wooden 
spider, 17 ft. in diameter. Nine such 
coils are used.—Electrician (England), 
Nov. 20, 1925. 

Direction - Finding Equipment at 
Niton and Cullercoats.—J. H. REYNER. 
—In addition to a brief description of 
two English stations equipped with 
Bellini-Tosi loops, electrically rotated, 
for regular direction-finding service, 
the paper gives their error curves. 
These were obtained by calibration in 
co-operation with a ship. It is note- 
worthy that systematic errors as great 
as 7 deg. exist, due apparently to metal 
masses, such as flagstaffs, in the vicin- 
ity. In certain directions the coast ef- 
fect is so great as to make the readings 
unreliable. — Journal I. E. E. (Eng- 
land), November, 1925. 


“Detection Coefficient.’—Joun J. 
DOWLING and JOSEPH M. P. H1GGIns.— 
Examination of a number of three- 
electrode valves has shown that the 
grid-current-grid-voltage characteristic 
approximates closely to the curve 
y = loge = (vw + v) tans, where c, 
the grid current, is measured from a 
slightly different zero than usual. The 
importance of such a law lies in its 
application to the problem of rectifying 
(or detecting) by the usual grid-leak 
method. By combining this equation 
with the equation for the decrease in 
the anode current during the arrival of 
a signal an expression finally results 
which is of the form D = gs tan 6 = sd 
where tan 6 is the slope of the straight 
part of the grid characteristic and 
is the constant slope of the straight 
part of the anode characteristic. The 
factor D, which expresses the detecting 
capabilities of the tube can therefor 
be found from a few simple measure- 
ments. A circuit diagram of appara- 
tus is given, with which the theoretica! 
conclusions were verified.—Electricia: 
(England), Nov. 13, 1925. 
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Snell and Garrett to Confer 


Instructed by Rules Committee to Draw 
Up Muscle Shoals Resolution 
in Congressional Recess 


NEXPECTED determination was 

shown by the rules committee of 
the House of Representatives last week 
in reaching an agreement upon certain 
phases of procedure in the Muscle 
Shoals matter. Representative Snell of 
New York, the chairman of the commit- 
tee, and Representative Garrett of 
Tennessee, the ranking Democrat, were 
designated as a sub-committee to draft 
a resolution to be submitted to the full 
committee January 4. If the commit- 
tee can agree on a resolution at that 
session it will be made the order of 
business in the House on January 5. 

The instructions to the sub-commit- 
tee were that the resolution provide for 
a joint committee to be composed ex- 
clusively of members of the House and 
Senate and that the committee be 
clothed with authority to enter into ne- 
gotiation for bids for a lease of the 
property for the manufacture of ni- 
trates for fertilizer purposes in times 
of peace and for explosives in time of 
war. The joint congressional commit- 
tee will be instructed to introduce a bill 
not later than April 1 providing for the 
acceptance of the offer it regards as the 
best. It is probable that the joint com- 
mittee also will be instructed to report 
a plan for government operation in the 
event of no satisfactory bid being re- 
ceived. There is a desire on the part 
of some members to limit the commit- 
tee further by requiring it to favor the 
offer which most nearly parallels the 
Ford offer. 

Mr. Garrett after the meeting of the 
rules committee said: “In the Presi- 
dent’s annual message he unfortunately 
belittled the Muscle Shoals project, but 
his recommendation of a joint commit- 
tee, the principle of which has been 
tentatively indorsed by the rules com- 
mittee, seems to be the best avenue of 
approach to the subject under present 
conditions. I shall urge its creation, 
and from information I have I believe 
there is a chance of obtaining a satis- 
factory bid for private operation. If 
we do not get such a bid, however, there 
is but one alternative, and that is gov- 
ernment operation. The importance of 
that great plant for the manufacture of 
nitrates for fertilizer in order that we 
may break the monopoly now held by 
Chilean nitrates over the farmers of 
America is too great to permit of its 
tanding idle longer.” 





Kill to Extend Jurisdiction of 
I. C. C. Over Utilities 


Representative Samvel Dickstein of 
‘ew York City has introduced a bill 
» supplement the jurisdiction of the 
interstate Commerce Commission and 
escribe a method for the fixing of 


News of the Industry 


rates of public utilities employed in 
interstate commerce.” Throughout the 
bill, which gives the Interstate Com- 
merce Commission power to prevent 
discrimination and to approve or dis- 
approve rates and suspend their en- 
forcement, the provisions are spe- 
cifically made to apply to “telegraph 
corporations” and “telephone corpora- 
tions.” The enacting clause, however, 
says that the term “public utility” as 
used in the act “shall also include 
companies engaged in the production 
and supply of gas and electricity for 
light, heat or power” and that the 
provisions of the bill shall apply to 
public utilities as thus defined. 





St. Louis Lets First Contract 
for Lighting System 


One of the largest contracts for street 
lighting equipment ever placed, amount- 
ing to almost $1,230,000, has just been 
awarded to the Westinghouse Electric 
& Manufacturing Company through the 
Ryckoff Construction Company of Chi- 
cago by the city of St. Louis. This 
contract covers the first expenditure 
financed by a bond issue of $8,000,000 
approved by the voters to remodel the 
existing lighting system, the eight- 
million-dollar issue being itself part of 
bonds in the sum of $87,000,000 for 
civic improvements. The Ryckoff bid 
was the lowest of eleven received by 
the city. 

The new installation will comprise 
9,367 lamps with auxiliary equipment, 
including necessary cables, switching 
stations and so forth. Actual work will 
start within thirty days and the entire 
contract is to be completed within a 
year. The lamps will be set on concrete 
posts 15 ft. above the street level and 
120 ft. apart. 





Electric Bond & Share Takes 


Over Havana Company 


Reports that the Electric Bond & 
Share Company and its _ affiliated 


American & Foreign Power Company 
have acquired control of the Havana 
Electric Railway, Light & Power Com- 
pany through the Havana Electric & 
Utilities Company have been confirmed. 
Frank Steinhart is expected to continue 
as president of the Havana Railway, 
Light & Power. The acquired company 
does all the electric light and power 
business in Havana as well as owning 
the city railway and the gas plants. 
It has a generating capacity of 50,000 
kva. and gross earnings of more than 
$15,000,000 a year. The plan of financ- 
ing to be adopted by the Electric Bond 
& Share Company has not yet been 
definitely determined. The American & 
Foreign Power Company controls plants 
at Matanzas, Camaguey, Santiago, 
Santa Clara and elsewhere in Cuba as 
well as in Panama and Central and 
South America. 


Arizona Will Not Yield 


Her Reply to Colorado River Proposals 
of California and Nevada 
Not Conciliatory 


EPRESENTATIVES of California 

and Nevada at a meeting held in 
Los Angeles on December 18 heard and 
unofficially rejected Arizona’s answer 
to their proposal of a tri-state agree- 
ment on the development of the 
Colorado River, made in Phoenix, Ariz., 
on December 1. A _ statement issued 
by the entire membership of the Cali- 
fornia-Nevada committee declared that 
“some of the Arizona proposals seem 
to us untenable, but we are endeavoring 
to prepare a basis for further discus- 
sion with Arizona.” Arrangements are 
being completed to bring the repre- 
sentatives of the three states together 
shortly after Christmas. 

Arizona’s counter-proposal in effect 
ignores the existence of the Colorado 
River compact, drawn up in Santa Fe, 
N. M., in 1922. It specifically states 
that Mexico has no rights in the water 
of the Colorado River. The tri-state 
agreement does not mention Mexico. It 
provides that water originating in a 
tributary of the Colorado River in any 
of the lower states belongs to that par- 
ticular state. This agrees with the 
provisicns of the tri-state agreement. 
It allots 300,000 acre-ft. of Colorado 
River water to Nevada. This also is 
in accord with the proposed tri-state 
agreement, 

The remaining water in the river is 
to be divided equally between Cali- 
fornia and Arizona. This provision is 
looked upon as a serious obstacle in the 
way of arriving at an egreement con- 
cerning the development of the river, 
as it is an apparent repudiation on the 
part of the Arizona representatives of 
all rights to the use of the water by the 
four upper basin states. The tri-state 
agreement made provision for an equal 
division only of the water allocated to 
the lower-basin states by the Colorado 
River compact and not of the total flow 
of the river. 

Ownership in all dams, hydro-electric 
power plants and engineering works 
shall, Arizona proposes, vest wholly in 
the state or states in which these prop- 
erties are located. Royalties or taxes 
may be collected by the state or states 
in which these plants are built. A pro- 
vision is made whereby the United 
States government may build these 
various projects for the states and have 
the states refund the money later. 

The Swing bill appropriating $70,- 
000,000 for the construction of a flood- 
control, irrigation and power dam at 
either Black or Boulder Canyon on the 
Colorado River has been put before the 
new Congress. This measure would 
call for recognition by Congress of the 
Colorado River compact upon ratifica- 
tion of the agreement by any six of the 
seven states involved. 








Form Connecticut Pool 


New Holding Company Takes in Eight 
Utility Companies in Eastern 
and Western Districts 


RGANIZATION of the Connecti- 

cut Electric Service Company as 
a holding company of eight utilities 
operating in the eastern and western 
sections of the state has been com- 
pleted at Hartford. The charter for 
the company was granted at the last 
legislative session, and the companies 
included are the Connecticut Light & 
Power, Eastern Connecticut Power, 
Meriden Gas, Meriden Electric Light, 
New Milford Electric Light, Woodbury, 
Westport and Bristol & Plainville Elec- 
tric companies. Randal Morgan of the 
United Gas Improvement Company, 
Philadelphia, has been elected presi- 
dent, vice-presidents being J. Henry 
Roraback, North Canaan, Conn., and I. 
W. Day, Waterbury. 

These companies have a combined 
capitalization value of more than $29,- 
5C9,000, serve seventy-eight cities and 
towns with a population of more than 
645,000 and had an electrical output of 
418,515,065 kw.-hr. in the year ended 
November 30, 1925. They serve 2,321 
square miles of territory, and at pres- 
ent 84.3 per cent of the $10,576,000 
combined gross revenues is derived from 
the sale of electricity to 88,354 custom- 
ers. Vice-president Day informed the 
ELECTRICAL WoRLD on Monday that the 
corporate identities and managements 
of the affiliated companies will be con- 
tinued. 





Investment Bankers Watch 
Utility Legislation 

As the outcome of an organized effort 
to watch the course of legislation affect- 
ing the public utility business in the 
forty-two states where legislative ses- 
sions were held in 1925, the public serv- 
ice securities committee reported to the 
board of gcvernors of the Investment 
Bankers’ Association of America, which 
heid its annual convention at St. Peters- 
burg, Fla., this month, that it knew of 
the enactment of no measures of im- 
portance harmful to the general in- 
dustry. 

The committee indorsed the tenor of 
the Barr terminable-permit bill in 
Ili'nois and recommended that the asso- 
cation support this measure or a simi- 
lar one in that state, where the expira- 
tion of the franchises of the Chicago 
surface railway lines in February, 1927, 
will afford an unusual opportunity for 
the application of such a statute. The 
committee again expressed its opposi- 
t'on to a proposed federal law contem- 
plating partial government construction 
and ownership of a hydro-electric plant 
on the Great Falls of the Potomac. It 
also called special attention to Gov- 
e-nor Pinchot’s “giant power” proposals 
in Pennsylvania and asked that the 
association “use every means at its 
command to bring about a public real- 
ization of the unsoundness of this plan.” 
On the subject of public utility valua- 
tions it said: 

“During the past year history has 
been made in values, and many public 
utility properties have changed hands 
at what appear to be extraordinarily 
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nigh prices. It may perhaps be well 
to enter a word of caution in regard 
to the possible danger of financing pub- 
lic service corporations on valuations 
that are based on the very high prices 
which have recently been paid for a 
controlling interest in some properties. 
It seems to this committee, therefore, 
to be particularly important, to the end 
that opportunity be given to the in- 
vesting public properly to analyze 
values, that members of the associa- 
tion release complete data in offerings 
of public utility securities.” 

Water-Power Projects in Five 

States Seek Permits 


The Illinois Northern Utilities Com- 
pany of Dixon, IIl., has applied to the 
Federal Power Commission for a pre- 
liminary permit covering a project on 
Rock River near Byron, Ill. It is pro- 
posed to construct a concrete dam to 
create a head of 164 ft. and to install 
six units capable of developing 9,500 
kw. The primary capacity would be 
17,000 hp. 

The Twin City Power Company of 
Parksville, S. C., and the Twin City 
Power Company of Augusta, Ga., have 
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applied for a preliminary permit cover- 
ing a project on the Savannah River. 
It is proposed to construct a dam 
2 miles east of Modoc, S. C., to develop 
a head of 100 ft. A pool 25 miles long 
will be created. 

The West Florida Company of 
Tallahassee has applied for a _ pre- 
liminary permit covering a project on 
the Ocklocknee River in Leon and 
Gadsden Counties, Fla. 

The Prairie Power Company of 
Prairie City, Ore., has applied for a 
preliminary permit covering a project 
on Strawberry Creek in Grant County, 
Ore. A head of 750 ft. will be cre- 
ated and equipment sufficient to gen- 
erate 1,000 kw. will be established. 

Apparently the Kentucky Hydro 
Electric Company has justified its con- 
tention for water-power rights on the 
Kentucky River above the mouth of the 
Dix River and on the South Fork of 
the Kentucky River. A conflicting ap- 
plication had been filed by a syndicate 
of Lexington business men, who seem, 
however, to have established their 
right to develop the North Fo1k of the 
Kentucky. The power of the Kentucky 
River proper will be developed at each 
of the navigation dams. 
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Central-Station Industry of Canada 


Preliminary Report for 1924, Just Issued from Ottawa, Shows 
Increase for Year of 425,605 Hp. in Main-Plant Equip- 
ment—Preponderance of Water Power 


UST issued by the Dominion Bureau 

of Statistics, the “Preliminary Re- 
port on the Central-Station Electric 
Industry in Canada” for the year 1924 
says that though there was no change 
in the number of power plants, which 
remained at 532, of which 273 were 
hydraulic and 259 steam, transmission 
and distribution lines were extended in 
every province and service was sup- 
plied to 1,219 municipalities as against 
1,146 in 1923. Many additions were 
made to existing power plants, espe- 
cially in the hydraulic stations. Water- 
wheels increased twenty-six in number 
and 425,410 hp. in capacity; steam tur- 
bines and internal-combustion engines 
also increased in both number and 
capacity, and _ reciprocating engines 
showed reductions, the net increase in 
primary power of main-plant equip- 
ment being 425,605 hp. and of auxiliary 
equipment, 18,530 hp. 

The increase in capital during the 
year was 8 per cent. Capital invested 
in hydraulic stations was increased 
from $464,171,935 in 1923 to $507,116,- 
143, or by 9 per cent, whereas the in- 
vestment in fuel stations showed a 
slight decrease. Some of the larger 
additions made during the year were 
120,000 hp. by the St. Maurice Power 
Company, 22,600 hp. by the Montreal 
Light, Heat & Power Company, 20,000 
hp. by the Quinze Power Company in 
Quebec, 136,000 hp. in the Niagara 
plants, 6,600 hp. in the Central Ontario 
System and 25,000 hp. in the Cameron 
Falls plant of the Ontario Hydro-Elec- 
tric Power Commission, and 12,500 hp. 
by the Canadian Niagara Power Com- 
pany in Ontario. In Manitoba the 
Manitoba Power Company put into 


operation 56,000 hp., and in British 
Columbia the East Kootenay Power 
Company added 15,000 hp. to its Fernie 
plant. 


Hypro To Fuet Output 16 To 1 


The output was less than during 1923 
in Nova Scotia, Saskatchewan, Alberta 
and the Yukon, but the increase of 
898,408,000 kw.-hr. in Quebec, 167,296,- 
000 kw.-hr. in Ontario, 124,056,000 
kw.-hr. in Manitoba and _ 30,849,000 
kw.-hr. in British Columbia, with 
smaller increases in New Brunswick 
and Prince Edward Island, produced a 
net increase of 1,216,089,000 kw.-hr., or 
15 per cent. The total output of fuel 
stations was less by 8,695,000 kw.-hr., 
or 5.5 per cent, decreases being shown 
in all the provinces except Prince Ed- 
ward Island, Ontario and British Co- 
lumbia, where only small increases 
were made. The hydro-electric stations 
increased their production in every prov- 
ince, stations in Quebec leading with 
an increased output of 898,631,000 
kw.-hr. 

Although plants generating power 
from fuel are almost as numerous as 
the hydraulic plants, they play only a 
minor part in the industry, generally 
as lighting plants in. small municipal- 
ities, and their output was only 6 per 
cent of the total. The hydraulic power 
plants produced 94 per cent of the out- 
put of the industry and operated 86 per 
cent of the pole-line mileage of th: 
generating stations. Moreover, prac- 
tically ali of the transmission and dis- 
tribution lines of the stations buying 
power for redistribution belonged t: 
the stations buying power fron 
hydraulic power plants. 
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Conowingo Project Making 
Progress in Both States 


A supplemental petition to conform 
with the Pennsylvania Public Service 
Commission’s order requiring changes 
in the financial set-up of the Cono- 
wingo hydro-electric project was filed 
in Harrisburg by the Philadelphia 
Electric Company this week. 

Governor Ritchie of Maryland has 
refused to call a special session of the 
Legislature at the request of labor 
unions to repeal the charter rights 
under which the Susquehanna Power 
Company and its allies propose to 
develop the Conowingo project and to 
previde for state ownership. “Even if 
competition in Baltimore would be 
desirable,” the Governor says, “which, 
in my opinion, it would not be, it would 
still be inconceivable for the state to 
raise and spend so vast a sum for the 
purpose.” 

epee tia 


Fitkin to Develop Eastern 


Shore Territory 

Giving as their reason the great pos- 
sibilities of the Eastern Shore of Vir- 
ginia and Maryland, A. E. Fitkin & 
Company of New York have purchased 
the Exmore (Va.) Light & Power Com- 
pany, which will be operated hence- 
forth by the General Engineering & 
Management Corporation. The new 
management will triple the power of the 
present plant at once and expend about 
$200,000 for new equipment. Within a 
short time, it is announced, transmis- 
sion service will be in_ existence 
throughout the entire shore from Cape 
Charles to Dover, Del. Fitkin & Com- 
pany have acquired this year the East- 
ern Shore Gas & Electric Company of 
Maryland and Delaware, the Alexan- 
dria Power & Light Company, the Vir- 
ginia Western Power Company and the 
Virginia ‘Northern Power Company. 
They own many other electric proper- 
ties in various states. 





New York Edison Away Within 
Legal Return, Edwards Says 
Harry M. Edwards, vice-president in 

charge of accounting of the New York 

Edison Company, in testifying before 

the Public Service Commission hearing 

provoked by Mayor Hylan of New 

York City, who sought an order reduc- 

ing rates, said on Tuesday of this week 

that his company was not within 
$5,000,000 of the 8 per cent profits to 
which it was legally entitled. 

Mr. Edwards said the return now 
realized approximated 5.81 per cent. 
The witness declared that in 1924 the 
company earned $12,733,855 net. Had 
the company earned 8 per cent, he said, 
the sum would have been more than 
»18,000,000. 

Mr. Edwards estimated the com- 
pany’s reproduction value at $218,992,- 
308, which is exclusive of its “going 
value” and certain undistributed struc- 
tural costs. Last year, he said, the 
company sold 1,134,843,629 kw-hr. of 
electricity, with a net cost to the com- 
pany for generation, transmission, dis- 
ribution and taxes of $40,580,984, 
whereas the revenue for the year from 
tie sale of power was $53,294,870. 

In further explaining the expend- 
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itures of the company, Mr. Edwards 
said that 10 per cent of the operating 
expenses, $4,302,428, went to meet 
taxes, of which more than one-quarter 
was paid to the city on real estate, and 
that the cost of the 875,775 tons of coal 
used was $5,265,941. The hearing was 
adjourned until January 5. 
——_> —_— 


Progress of Work for Experi- 
mental Tests of Arch Dam 


It is announced by the Engineering 
Foundation that $76,000 has been raised 
for carrying out the proposed tests to 
destruction of an experimental arch 
dam to be built on Stevenson Creek, a 
tributary of the San Joaquin River 
about 60 miles east of Fresno, Cal. This 
dam is now under construction, and 
1,200 cu.yd. of rock has been excavated. 
Observations are also being made on 
several dams built for service, ‘and 
small models of other types of dams 
will be built for experiment. Twenty- 
four thousand dollars more is needed. 
The Bureau of Standards and the Coast 
and Geodetic Survey are rendering as- 
sistance, and the Southern California 
Edison Company is furnishing the serv- 
ices of its chief construction engineer, 
H. W. Dennis. Charles D. Marx, pro- 
fessor emeritus of civil engineering in 
Stanford University, has succeeded 
Prof. C. Dorleth, Jr., of the University 
of California as chairman of the com- 
mittee because of Professor Dorleth’s 
ill health, W. L. Slater, engineer- 
physicist of the Bureau of Standards, 
has taken charge of tests at the dam 
itself. 
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Puget Sound Company Activi- 
ties in Olympic Peninsula 


As a climax to its acquisition of 
light and power properties on the 
Olympic Peninsula in Washington, al- 
ready noted, the Puget Sound Power 
& Light Company of Seattle has pur- 
chased the distribution system and 
other electric properties of the North 
Pacific Service Company, now operating 
in Bremerton, Charleston and Poulsbo, 
and will take possession January 2. 
The money involved in the establish- 
ment of what will be a new division 
on the peninsula, including the cost of 
building a generating station and lay- 
ing cables across the water, W. H. 
McGrath, vice-president of the com- 
pany, states, in announcing the plans, 
is more than $2,000,000. 

This transaction, which completes 
the company’s purchase program as 
far as the Olympic Peninsula is con- 
cerned, opens the way to the organ- 
ization of a western district of the 
company with headquarters at Bremer- 
ton. The company announces that this 
new territory is to be linked to the 
interconnected mainland system of the 
company by means of two submarine 
cables starting in the neighborhood of 
Edmonds at President’s Point and 
emerging at a point about halfway be- 
tween Port Gamble and Keyport. The 
cost of the cables is estimated at $350,- 
000 and they are to be ready to give 
service early in the new year. They 
will carry power from the company’s 
new Baker River project. Each cable 
will be 26,000 ft. long and will have a 
tctal rating of 20,000 hp. 





Technologist on Muscle Shoals Fertilizer 


Appendix to Majority Report Contends that Concentrated Product 
Can Be Produced at Government Plant with 
Saving to Farmer of $16 a Ton 


N APPENDIX to the majority re- 
port submitted by the President’s 
Muscle Shoals Commission undertakes 
to prove that a large saving to the 
farmer could be brought about by the 
use of concentrated fertilizer manu- 
factured at Muscle Shoals. A compari- 
son is made between the average cost 
of mixed fertilizers and of concen- 
trated mixed fertilizer such as would 
be produced at Muscle Shoals under 
this plan. With the exception of a 
letter from Major Tyler, the district 
engineer at Florence, Ala., dealing with 
the cost of energy at Muscle Shoals, 
the appendix makes no reference to the 
power situation. The appendix, which 
is the work of W. G. Waldo, the com- 
mission’s technologist, originally con- 
tained a chapter dealing with the 
power situation, it is understood, but 
Commissioners McKenzie and Dial were 
unwilling to include it in the appendix. 
The Waldo appendix when printed 
will cover about sixty-five pages. Part 
I is a historical outline of the Muscle 
Shoals project. Part II is devoted to 
descriptions of the nitrate plants and 
the dam. Parts III, IV and V, which 
constitute the bulk of the report, deal 
with estimates of fertilizer production 
costs at Muscle Shoals and the benefits 
to agriculture which it would bring. 


“Concentrated fertilizer materials,” 
says the Waldo appendix, “produced 
under favorable circumstances such as 
exist at Muscle Shoals, with profits lim- 
ited to 8 per cent on the annual cost 
of production and with direct co-opera- 
tive distribution, can be expected rea- 
sonably to reduce the delivered cost of 
mixed fertilizers by about 43 per cent. 
Half-price fertilizers appear to be fea- 
sible under such a plan. From the 
reports of county agents the actual 
average cost per ton of the average 
mixed fertilizer used in each state was 
confusing. The average for all states 
was $36.77 per ton. This shows a sav- 
ing of $16.03 per ton. 

“The average for all states studied 
showed that the plant food in one ton 
of commercial ammonium phosphate, 
costing $70.23 f.o.b. Muscle Shoals, 
costs the farmer $146.87 when he buys 
his plant food in the form of factory- 
mixed fertilizers of the average grade. 
The study shows that the farmer can 
buy the average grade of mixed ferti- 
lizer at $36.78 per ton. He can buy the 
same amount of the same plant food in 
the form of unmixed ingredients for 
$25.82, while the estimated cost deliv- 
ered of the same plant food in a con- 
centrated mixture from Muscle Shoals 
would average $20.74.” 
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Quebec May Come to Rescue 
of Ontario Hydro 


Indications that Quebec interests are 
planning to sell considerable power to 
the Ontario Hydro-Electric Power Com- 
mission are given in an interview with 
Sir Herbert Holt, Montreal financier 
and promoter, published in a Toronto 
newspaper. The article says: “On- 
tario’s fears of a power shortage may 
be dissipated by the realization of the 
hopes of the Montreal electric ‘combine’ 
headed by Sir Herbert Holt. The 
Montreal interests have acquired the 
right to develop 1,000,000 hp. of elec- 
tricity on the St. Lawrence River near 
the Ontario boundary and are willing to 
sell 300,000 hp. or upward to the On- 
tario Hydro with the expressed ap- 
proval of Premier Taschereau.” 

Sir Herbert Holt is quoted as saying: 
“Quebec is fortunate in having more 
water power within commercial dis- 
tances than Ontario. We are agreeable 
to supplying sister provinces, as Pre- 
mier Taschereau has suggested. My 
company has the water rights for the 
Cedars Rapids and would gladly turn 
300,000 hp. over to Ontario at a reason- 
able price. The thing is commercially 
feasible in spite of the distance of 
about 300 miles to Toronto, but it would 
be necessary to send large quantities of 
power at high voltage. We should be 
able to deliver the first installments of 
power within two years of the begin- 
ning of construction work.” 

The Quebec government ar.aou ced 
recently that while it will continue an 
export tax of 50 cents per horsepower 
on electricity generated in Quebec and 
exported to other provinces, it will 
waive its rights in connection with the 
Deschats Falls development on _ the 
Upper Ottawa River, where joint 
rights are held with Ontario. No 
power generated in Quebec, however, 
can be exported to the United States, 
even by way of an adjacent province. 

——o——_ 
St. Paul Electrification Shows 


Saving of $12,400,000 


A saving for the year 1923 of $1,271,- 
793 and an aggregate saving since 
electrical operation began in 1916 of 
$12,400,000 are due to the electrifica- 
tion of the Chicago, Milwaukee & St. 
Paul Railway, according to Reinier 
Beeuwkes, electrical engineer of the 
railroad, who testified before the Inter- 
state Commerce Committee recently. 
That body is inquiring into the financial 
condition of the transportation vom- 
pany, which, it will be remembered, 
passed into the hands of a receiver last 
spring. The total saving reported by 
Mr. Beeuwkes coincides with the 
figures given by President H. E. Byram 
in a report made in February and is 
only $3,225,000 less than the cost of 
electrification. 

Mr. Beeuwkes gave a technical de- 
scription of the electrification of the 
649 miles of the St. Paul road through 
the mountains and told of the contracts 
made with power companies for the 
supply of energy. The Intermountain 
Power Company was paying the Wash- 
ington Water Power Company $100,000 
a year and had notified the St. Paul 
that it could not continue that contract 
unless the St. Paul was going to com- 
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plete the electrification of its Western 
lines. For that reason the St. Paul 
took over the contract with the Wash- 
ington Water Power Company. 

Mr. Beeuwkes estimated it would 
take about two years to electrify the 
remaining 212 miles of the mountain 
section of the St. Paul, if there were no 
interruptions. His opinion was _ that 
the St. Paul had been fully justified in 
the result of the electrification already 
done and he believed it would be profit- 
able to electrify the remaining stretch. 


iisiniatiillen 
Western Inspectors Adopt 


Tentative Program 


A round-table discussion on “The 
Solution of the Fuse-Abuse Problem” 
will be one prominent item in the pro- 
gram _ tentatively adopted for the 
twenty-first annual meeting of the 
Western Association of E'ectrical In- 
spectors at the Hotel Sherman, Chi- 
cago, on January 26-28. This discus- 
sion, which will be held on Tuesday 
afternoon, January 26, will be started 
by six “contributions” as follows: 


A. “Contribution of the Engineer: Special 
Design Branch Circuit Fuses,’’ William P. 
Briggs, New Bedford, Mass. 

B. “Contribution of the Central Station: 
Sealed Service Fuses,” Joseph C. Langdell, 
Jackson, Mich. 

Cc. “Contribution of the Manufacturer: 
Convenient Re-fusing Together with In- 
struction Labels at Cabinet,” H, J. L. 
Frank, Detroit. 

Db. “Contribution of the Central Station 
in Edueation and in Other’ Directions,” 
George M. Miller, Louisville. 

E. “Contribution of the Electrical Con- 
tractor,” A. Penn Denton, Kansas City. 

F. “Contribution of the Electrical Inspec- 
tor,” Howard M. Maxwell, Dayton, Ohio. 


On Wednesday and Thursday these 
addresses will be made: 


Wednesday Afternoon.—“Code Revision 
Procedure,” A. R. Small, chairman elec- 
trical committee National Fire Protection 
Association: “Recent Progress Toward Uni- 
form Use of the National Electrical Code,” 


W. J. Canada, field secretary electrical 
committee National Fire Protection Asso- 
ciation; “The Uniform Electrical Ordi- 


nance,” Harry &. Kirkland, Society for 
Electrical Development; “The Work of 
Local Code Committees,” A. Penn Denton, 
Association of Electragists International: 
“Safety with Economy,” Lawrence W. 
Davis, manager Association of Electragists 
International. 

Thursday Morning. — ‘The Red Seal 
Electric Home” (speaker is yet to be an- 
nounced); “What an Electrical Inspector 
Should Know About Lighting,’ John A. 
Hoeveler, electrical engineer Industrial 
Commission, Madison, Wis.: “Increasing 
Demands Upon Electrical Inspectors,” 
Israel Lovett, City Eleetrician, Omaha. 

Thursday Afternoon.—‘Electrical Work 
at the Bureau of Standards,” Dr. M. C. 
Lloyd; “Attitude of Electrical Industry To- 
ward the Electrical Inspector,” Earl E. 
Whitehorne, commercial editor ELECTRICAL 
Wor.pD; ‘‘Reinspection,” S. B. Williams, edi- 
editor Electragist, New York. 





W. B. Foshay Company Gets 
Two More Minnesota Plarts 


The W. B. Foshay Company an- 
nounces that the Minnesota Electric 
Distributing Company, which it owns 
and operates, will on January 1 absorb 
the properties of the Red River Valley 
Power Company of Crookston, Minn., 
and the Minnesota Electric Light & 
Power Company of Bemidji, Minn., and 
will operate these properties in connec- 
tion with the present system. The ap- 
praised value of the new properties is 
over $3,250,000. The total value of the 
properties owned by the Minnesota 
Electric Distributing Company and its 
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subsidiaries will with this addition b 
in excess of $7,000,090. Electric prop- 
erties now controlled by the W. B. 
Foshay Company are operating in fif- 
teen different counties in Minnesota. 
The work of building interconnecting 
lines between Cass Lake, Minn., up 
through Bemidji to Holt and Hallock 
in the northwestern part of the state, 
and into North Dakota is being pushed 
rapidly to completion. Two towns in 
Manitoba are being furnished with elec- 
trical energy. 

The new consolidation gives the 
Minnesota Electric Distributing Com- 
pany two hydro-electric plants and a 
steam turbine plant at Crookston, on 
hydro-electric plant on the Mississippi 
River near Bemidji, a new steam tur- 
bine plant at Bemidji and an oil-engine 
plant at Hallock. The hydro-electric 
plants will furnish sufficient energy for 
the ordinary load, and the steam and oil- 
engine plants will be held in reserve 
to carry the peak loads. 

The acquisition of the above prop- 
erties, together with other properties 
that have recently been purchased in 
Elgin and Valentine, Neb., brings the 
total valuation of the electric properties 
owned and operated by the W. B. 
Foshay Company to more than $10,- 
000,000. 





Program for the Middle West 
Power Conference 


Plans are being perfected for the 
Middle Western power conference to be 
held in the American Exposition Palace 
and the Furniture Mart Building, Chi- 
cago, on January 26 to 29, under the 
auspices of electrical, mechanical and 
mining engineers, the N. E. L. A. and 
the National Safety Council. The tenta- 
tive program, nearly all the subjects 
on which have electrical interest, fol- 
lows: 

TUESDAY, JANUARY °26 

A fternoon.—‘Superpower as a Means of 
Developing and Conserving the Country's 
Resources,”” Samuel Insull, Chicago. 

WEDNESDAY, JANUARY 27 

Morning.—*What We Can Expect from 
Hydraulic Power,’ D. W. Mead, Madison, 
Wi; “Recent Developments in Hydrauli 
Stations,” H. Birchard Taylor, Philadel- 
phia; “Present Status of System Intercon 
nection and Power Transfer,” R. F. Schuch 
ardt, Chicago; “The Problem of Power for 
Rural Districts,” G. C. Neff, Madison, Wis 

Afternoon.—'‘Features of Power Station 
Development in the Chicago District,’ W 
S. Monroe, Chicago; ‘‘Present Practice in 
Burning Pulverized Fuel,” C, F. Hirshfeld 
Detroit; “Low-Temperature Carbonizatior 
of Coal.” H. W. Brooks, Pittsburgh; ‘“In- 
vestigations on the Effect of Boiler-Feed 
Water,” R. E. Hall, Pittsburgh. 


THURSDAY, JANUARY 28 

Morning.—‘Equipment and Layout of 
Industrial Steam Plants,” Paul L. Battey 
Chicago; “Efficiency Testing of Steam 
Turbine Nozzles,” Messrs. Warren and 
Keenan, General Electric Company; ‘First 
Aid Methods,” C. B. Scott, National Safet) 
Council; “Layout and Operative Routin 
for Industrial Hydraulic Planis,” L. F 
Harza, Chicago; “Generation and Supp! 
of Power for Coal Mines,” J. Paul Clayton 
Springfield, Il. 

A fternoon;—Inspection trips to points ol 
engineering interest in Chicago. 

Evening.—Dinner meeting “Effect of 
Wide Power Utilization on the _ Socia 
Structure,” Guy E. Tripp, Pittsburgh. (M1) 
Hoover has been invited to speak.) 


FRIDAY, JANUARY 29 
Morning.—‘The Present Status of tl 
Diesel Engine,” Max Rotter, St. Loui: 
“The Diesel-Electric Locomotive,’ Samu 
Vauclain, Philadelphia; “Oil as a_ Boil 
Fuel,” A. F. Brewer, New York; “B) 
Product Gas Plants,” H, H. Clark. 
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Maine Farmers Urged to Favor 
Power Exportation 


Urging special legislation to reduce 
the expense of rural line extensions by 
the establishment of what he termed 
a “rural electric project,” Walter S. 
Wyman, president of the New England 
Public Service Company and the Cen- 
tral Maine Power Company, told the 
Maine State Grange, of which he is a 
lifelong member, a week or two ago 
at Bangor that Maine’s policy of for- 
bidding the exportation of electrical 
energy from the state was a direct 
injury to the farmers. 

“More than $50,000,000 would be 
spent in power development in Maine 
within a very few years if the law 
which prohibits transmission of power 
out of the state were repealed,” he said. 

“Tf Maine does not take immediate 
action to develop its water powers and 
reach its market, which is in the di- 
rection of Massachusetts, it will be 
another generation or two before it 
will be possible to do anything with 
our resources. If this present genera- 
tion is to see a full development of its 
water powers and if the state is to 
get a part of the benefits which will 
accrue from them, the law prohibiting 
the sale of our surplus power outside 
the state should be repealed at a 
special session of the Legislature held 
during the present Winter and capital 
invited to proceed with the develop- 
ment. We shall otherwise lose $20,- 
000,000 or $30,000,000 in taxes, five 
times that amount in return from in- 
dustrial developments, and cheap power 
—perhaps at one-half the cost of that 
generated from developments which 
now exist in the state,” he asserted. 





Work Started on Feather 
River Development 


Work is now actually under way on 
the Bucks Creek development of the 
Feather River Power Company in 
northern California, to cost $8,500,000, 
and equipment for the two 32,000-hp. 


impulse waterwheels and the two 
25,000-kva. generators will soon be 
ordered. The development is_ being 


made by the Feather River Power Com- 
pany of San Francisco, and upon com- 
pletion of the project in August, 1927, 
the entire output of the plant will be 
sold to the Great Western Power Com- 
pany, whose transmission line is now 
within 800 ft. of the power-house site. 
In consideration of the price to be paid 
for the power the plant is to become 
the property of the Great Western 
Power Company at the end of thirty- 
five years. 

As previously pointed out in these 
columns, the development is noteworthy 
because of the unusually high head 
employed, the static head on the plant 
eing 2,552 ft. Three storage dams will 
he built. One will be a rockfill dam 
‘15 ft. high and 1,100 ft. long, and 
the other two will be constant-angle 
arch dams each 85 ft. high, one with a 
i00-ft. span and the other with a span 
f 350 ft. Two tunnels, one 6,000 ft. 
long (7 ft. x 8 ft.) and one 9,400 ft. 
cong (8 ft. x 8 ft.), are to be bored. 
These will be concrete-lined only where 
necessary, which means that a very 
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small amount of lining will be used. 
Two penstocks each 4,750 ft. long will 
convey the water to the power house. 
These will be 60 in. in diameter at the 
upper end and 36 in. in diameter at the 
lower end. The 60-in. pipe will be 
riveted steel and the 36-in. pipe seam- 
less steel. 
—_—o——- 


Engineering Foundation Gives 
Out Declaration of Policy 


The Engineering Foundation, organ- 
zed for the effective conduct of research 
under the auspices of the four major 
national engineering societies and initi- 
ally endowed by Ambrose Swasey, has 
just adopted, after due deliberation, the 
following declaration of its present plan 
and policy: 

1. Engineering Foundation regards engi- 
neering research as the preferred field for 
its activities. 

2. It will select or approve specific re- 
searches which it will assist by appropria- 
tion of funds or otherwise. 

3. It will select 
agency, collective or 
deems most effective. 

4. It will assume no direct responsibility 
for the prosecution of any specific research. 

5. It will co-operate with the national 
engineering societies and preferably support 
researches approved by it sponsored by one 
or more of them. 

6. A member of Engineering Foundation 
or of its staff may be an advisory, but not 
an active, member of any committee or 
other organization in immediate charge of 
a research assisted financially by the Foun- 
dation. This provision will not be re- 


troactive. 

7. Engineering Foundation reserves the 
right to require from committees or other 
organizations or individuals assisted satis- 
factory progress reports as a condition of 
continued support. 

8. Engineering Foundation will co-oper- 
ate with the several founder or other na- 
tional engineering societies in raising funds 
for the prosecution of approved researches. 

9. It will endeavor to prevent conflict or 
overlap of research effort among the agen- 
cies which it supports or assists. 

10. It will co-operate in securing infor- 
mation of the state of the art for use of 
committees of the founder societies or 
other agencies. 


for each project the 
individual, which it 


Widespread Drift Away from 
Municipal Ownership 


The nation-wide drift away from 
municipal ownership of light and power 
plants and toward the attachment of 
small communities to the transmission 
lines of large companies was empha- 
sized by a recent article in the Los 
Angeles Times which listed municipal 
plants recently abandoned in Iowa, 
Oklahoma, Michigan, Tennessee, Ken- 
tucky, South Dakota, South Carolina, 
Maryland, Arkansas, Minnesota and 
Nebraska. Obviously incomplete as the 
list is, it indicates, as have numerous 
news items concerning these and other 
states in the ELECTRICAL WORLD, the 
scope of this movement in the interest 
of economy and efficiency. 

Absorptions of small municipal 
plants just reported to the ELECTRICAL 
WorLp from different sections are: 
Gordonsville (Va.) plant, by the Vir- 
ginia Northern Power Company; South 
Glens Falls (N. Y.) distributing system, 
by the Adirondack Power & Light Cor- 
poration; Cushing (Iowa) plant, by the 
Iowa Light, Heat & Power Company; 
Loogootee (Ind.) plant, by the Inter- 
state Public Service Company; Clinton 
(Mo.) plant, by the Missouri Light & 
Power Company, for $190,000, and Med- 
ford (Okla.) plant, by the United Power 
Company. In addition, word comes 
that the sale of the municipal light and 
water plant at Paris, Tenn., for $400,- 
000 to the Kentucky-Tennessee Light & 
Power Company is virtually assured. 

The city-owned plants at Sibley, Bell- 
flower and Fisher, IIl., will be taken 
over by the Central Illinois Public Serv- 
ice Company, and the nearby towns of 
Mahomet and Mansfield, which have 
been purchasing energy at wholesale 
from the Illinois Power & Light Com- 
pany, will henceforth be served entirely 
by the company. 


oe 






NAUGURATION of 


the first 30,- 

000-kw. unit of the new generating 
station of the Louisiana Power & Light 
Company at Sterlington, La., was noted 
in the ELECTRICAL WorLp for Novem- 


ber 21, page 1067. Arkansas and 
Mississippi as well as Louisiana will 
benefit largely by the building of this 


First Unit of Louisiana’s 150,000-Kw. Gas-Fired Plant 


plant, from which 110,000-volt trans- 
mission lines radiate. Natural gas is 
to be burned under the boilers of the 
plant, which is operated jointly with 
the 24,000-hp. hydro-electric plant of 
the Arkansas Light & Power Company 
on the Ouachita River, where a future 
output ten times the present is planned. 
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Briefer News 





Ottumwa Votes Franchise by Four to 
One.—Ottumwa (lowa) voters at a spe- 
cial election just held have approved a 
twenty-five-year franchise to the Iowa 
Southern Utilities Company to supply 
the municipality with electric power, 
street-car and steam-heat service. The 
vote was four to one in favor of the 
franchise. 


Waukesha, Wis., Abandons Municipal 
Street Lighting After Thirty Months’ 
Trial.—Convinced that street lighting 
can be operated and maintained more 
cheaply under prviate ownership and 
management, Waukesha, Wis., after 
two and a half years of municipal oper- 
ation, has sold its system to the Wis- 
consin Gas & Electric Company for 
$22,000. 





Potomac Electric Rate Goes Down to 
7 Cents.—The new residential rate of 
the Potomac Electric Power Company 
as worked out by the commission and 
the company, in accordance with the 
offer of the company reported last week, 
will be 7 cents per kilowatt-hour, a 
reduction of half a cent. Reductions in 
commercial rates were also made. The 
rates will be retroactive, taking effect 
as of December 1. 


New Hydro Plant for Watauga River. 
—A hydro-electric power plant to cost 
$500,000 is planned for erection on the 
Watauga River, near Elizabethton, 
Tenn., by the Watauga Power Company 
and the Briston Gas & Electric* Com- 
pany. The new dam will be built 3 
miles above the present dam and will 
be connected with the present power 
plant by a 6,000-ft. pipe line. Work 
will be begun at once and will probably 
be completed in June, it is announced. 


New Transmission Line for South 
Texas.—Orders have been placed by the 
El Paso Electric Railway Company for 
poles and transmission-line material 
for a 30-mile, 66-kv. extension down the 
Rio Grande Valley to serve the Hud- 
speth County irrigation project, about 
45 miles below Fabens, Tex. A _ sub- 
station containing three 1.000-kva. and 
three 500-kva. transformers is to bs 
built also as a part of the extension. 
Transmission line, substation and other 


equipment will cost approximately 
$200,000. 
Effect of Drought on Wisconsin 


Plants.—The effect of the summer 
drought upon the production of hydro- 
electricity in Wisconsin is revealed by 
United States Geological Survey figures 
just received by the Wisconsin Public 
Utility Information Bureau. These 
statistics show that during July, Au- 
gust, September and October of this 
year 178,696,000 kw.-hr. of electricity 
was produced by the hydro-electric sta- 
tions, while during the same months 
last year 251,381,000 kw.-hr. was pro- 
duced. If it had not been for inter- 
connection of hydro-electric and steam 
plants, a serious shortage of electricity 
would have been experienced, especially 


ELECTRICAL WORLD 


in the northern section of the state. As 
it was, in some communities industries 
had to close down and twenty-four- 
hour service was changed to twelve- 
hour service. 


Pennsylvania Again Charters Electric 
Companies.—Approval of seven char- 
ters for the incorporation of small elec- 
tric companies was announced last week 
by the Public Service Commission and 
the Giant Power Board of Pennsylvania 
and went to Governor Pinchot for ap- 
proval. These are the first charters to 
be issued electric companies in a year, 
as all authorization was held up at 
the request of the Governor pending the 
outcome of his plans and investigation 
by the Giant Power Board. 


Plans for Developing Churchill River, 
Manitoba.—-The announcement that the 
purchase and development of the Flin 
Flon mine in Manitoba by New York 
interests means an outlay of close to 
$25,000,000 is accompanied by the state- 
ment that power development will in- 
volve an expenditure of $4,000,000 to 
$5,000,000. The power will be developed 
on Churchill River, 70 miles northwest 
of the property at Island Falls, and wiil 
give at least 100,000 hp. at low water or 
156,000 hp. maximum. 


South Georgians Oppose Okefenokee 
Swamp Project.—- Determined opposi- 
tion to the plan of flooding the Okefe- 
nokee Swamp by damming the Suwanee 
and St. Mary’s Rivers in order to pro- 
vide a new source of electric power for 
south Georgia and north Florida has 
manifested itself in the former terri- 
tory, for fear of damage to farm land 
and other reasons. The plan is also 
declared impracticable, and an investi- 


Coming Meetings of Electrical 
and Allied Societies 


fA complete directory of electrical 
associations, with their secretaries, is 
published in the first issue of each 
volume. For latest list see ELec- 

TRICAL WORLD, July 4, page 50.] 

American Physical Society -—— Kansas 
City, Dec. 28-30. H. W. Webb, 
Columbia University, New York. 

Northwest Association of Electrical 
Inspectors—Multnomah Hotel, Port- 
land, Ore., Jan. 11-12. F. D. Weber, 
101 Lumbermen's Bldg., Portland. 

Kentucky of Public Util- 
ities—Brown Hotel, Louisville, Jan. 
15. E. F. Kelley, Louisville Rail- 
way Co., Louisville. 

Rocky Mountain Section, N. E. L. A.— 
Hot Springs Hotel, Idaho Springs, 
Col., Jan. 25-26. O. A. Weller, Pub- 
lic Service Company of Colorado, 
Denver. 

Western Association of Electrical In- 
spectors—Hotel Sherman, Chicago, 
Jan. 26-28. W. S. Boyd, 175 West 
Jackson Blvd., Chicago. 

American Institute of Electrical En- 
gineers—New York, Feb. 8-12. F. L. 
Hutchinson, 33 West 39th St., New 
York. 

Southwestern Public 
tion—Galveston, Tex., 
E. N. Willis, 403 
Dallas. 

Southwestern 
E. L. A. 
16 SB. J. 
Public 

National Electric 
Atlantic City, N, 
H. Aylesworth, 
New York. 


Association 


Service Associa- 
April 13-16. 
Slaughter Bldg., 


Division, N. 


Geographic 
Galveston, Tex., April 13- 


3allinger, San Antonio 
Service Co., San Antonio. 

Light Association— 
J.. May 17-21. M. 
29 West 39th St., 
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gation committee headed by Governo) 
Walker, is likely to be appointed by th: 
Georgia Legislature to report upon the 
project. 

Central Iowa Company Adds to Sys- 
tem.—The Central Iowa Power & Light 
Company, with main offices at Humboldt, 
has completed its 33,000-volt transmis- 
sion line from Emmetsburg to Milford, 
which furnishes energy for the towns 
of Emmetsburg, Ruthven, Dickens, Mil- 
ford, Arnold’s Park and Spirit Lake. 
The 125-mile line from Sioux City to 
Storm Lake is nearing completion. The 
Cherokee Electric and Gilmore City 
Electric companies and the Bradgate 
line have been added to the company’s 
properties. 


New Building for Los Angeles Gas & 
Electric.—The Los Angeles Gas & Elec- 
tric Corporation is to start work imme- 
diately on the construction of a three- 
story building for the use of the electric 
distribution department. The build- 
ing, which will occupy a site between 
Pico and Fourteenth and Wall and 
Myrtle Streets, will have a total floor 
space of approximately 60,000 sq.ft. and 
will house the offices of the depart- 
ment, the electric meter testing labo- 
ratory, the transformer testing labora- 
tory, the electric meter repair shop and 
a branch of the corporation’s storeroom 
which will handle all except the largest 
and heaviest electrical supplies. 


North Carolina Towns May Build 
Interconnecting Lines. — Representa- 
tives of towns and cities in central east- 
ern North Carolina have approved a 
plan to link up existing municipal 
plants with transmission lines. At a 
meeting recently held at Greenville to 
consider ways of obtaining adequate 
power facilities, attended by delegates 
from Wilson, Washington, New Bern, 
Goldsboro, Tarboro, Farmville, Rober- 
sonville and Winterville, proposals to 
sell the municipal plants to power com- 
panies were discarded in favor of build- 
ing municipal interconnecting lines. 
Thirty thousand horsepower is available 
at the present time to the combination. 


New Radio-Control Bill Introduced.— 
Representative White of Maine has 
again introduced a bill in Congress pro- 
viding for the regulation of radio. This 
bill embodies the principal recommen- 
dations of the recent radio conference 
at Washington. The provision for an 
advisory committee contained in the bil! 
of last year has been eliminated, and 
in its place there is a section creating 
a national radio commission to which 
the Secretary of Commerce may refer 
any matter over which authority i: 
given him by the general terms of the 
bill. The section provides that th: 
decisions of the commission shall be 
binding upon the Secretary, but that 
appeal may be taken to the Court 0! 
Appeals of the District of Columbia. 


N. E. L. A. Standard Classification of 
Accounts Adopted by Twenty-six 
States.—Speaking before the New Yor! 
State Society of Certified Public Ac 
countants in New York City last week. 
F. W. Herbert, director of the servic: 
department of the N. E. L. A., said that 
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the association’s “standard classifica- 
tion of accounts for electric companies,” 
which, with the exception of minor 
modifications to meet state statutes, 
follows identically the classification 
prescribed by the National Association 
of Railroad and Utilities Commis- 
sioners, has now been adopted by 
twenty-six states and indorsed by many 
public service commissions. 


Million-Dollar Project of Kittitas 
Power Company.—A new power proj- 
ect for Kittitas County, Wash., to cost 
$1,000,000, is outlined in an application 
recently filed with the State Hydraulic 
Department by the Kittitas Power Com- 
pany, of which Pearl E. Richards, 
Tacoma, is president. The proposed 
development will serve power to ail 
points in Yakima and Kittitas Counties. 
Plans provide for developing 8,000 hp., 
with a concrete dam 2,000 ft. long and 
95 ft. high on the Little Salmon River. 
Robert Young, Tacoma, will be super- 
intending engineer. 





Holtwood Plant Gets Anthracite Fuel 
from River Bottom.—Anthracite coal 
dredged from the bed of the Susque- 
hanna River is being utilized by the 
new steam power plant at Holtwood, 
operated by a subsidiary of the Penn- 
sylvania Water & Power Company, 
while the waters of the same river have 
been harnessed to run the hydro-elec- 
tric plant. The river-bottom anthracite 
is obtained from the bed of the Susque- 
hanna at a point about 5 miles above 
Holtwood. This coal has been washed 
down the river from the anthracite re- 
gion of Pennsylvania and has settled 
at a point where the river widens and 
deepens. The coal deposit can be 
dredged only about seven months in the 
year, and the plant has been equipped 
with a flexible combustion scheme so 
that either pulverized: coal reclaimed 
from the river or bituminous coal can 
be used. 


Expansion in Northwestern Michigan. 
—The Michigan Public Service Com- 
pany is building 80 miles of 33,000-volt 
transmission line from Elk Rapids te 
Pellston, in northwestern Michigan, as 
well as 31 miles of 13,200-volt line from 
Gaylord to Grayling. These new lines 
will tie in with a 350-mile transmission 
system serving thirty cities and vil- 
lages. The Michigan Public Service 
Company and the Michigan United 
Light & Power Company of Ludington 
and Cheboygan are under the manage- 
ment of the General Engineering & 
Management Association, New York. 


New High-Tension Transmission Line 
for Spokane Company.—Construction of 
about 67 miles of 110,000-volt trans- 
mission line from Tekoa, Wash., to Kel- 
logg, Idaho, has been undertaken by 
the Washington Water Power Company 
of Spokane, Wash., to replace the pres- 
ent 60,000-volt No. 2 Coeur d’Alene line 
of that company. The new line will 
follow a new right-of-way from a con- 
nection on the present transmission line 
of the company south of Spokane to 
Chatcolet, Idaho. From there it will be 
built on the same right-of-way to Kei- 
lorg, Idaho. Two-pole construction will 
he used and the line entirely rebuilt. 
Y7hen this line is built and a 7-mile 
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stretch in the Coeur d’Alene district is 
replaced, the entire transmission system 
from the Long Lake power station will 
be operated at 110,000 volts, to serve 
better the large silver-zine-lead district 
of tne Idaho panhandle. The new plan 
will give the company transmission 
lines of 110,000 volts from the extreme 
eastern and western limits of its ter- 
ritory. 

Portland’s New Street Lamps.— 
Twenty blocks on Broadway, Portland, 
Ore., have been equipped with new 
lamps which Portlanders proudly claim 
have a “greater illuminating power per 
lamp than those used in any other city 
in the world.” They are General Elec- 
tric “Novalux” units. The system was 
installed and will be serviced by the 
Portland Electric Power Company. The 
standards are of bronze in artistic de- 
sign, carrying two lamps. They cost 
$1,000 each and there are six standards 





to a block. The first use of the new 
lighting system was made the occasion 
of a civic festival in which the Broad- 
way of yesterday was first seen, then 
red flares brought back the Portland 
of two generations ago, and finally the 
new lamps banished the gloom. They 
will burn every night until 1 o’clock, 
after which half of them will be 
turned off. 


Philadelphia Electric Company to 
Supply Power to Wilmington & Phila- 
delphia Traction.—Arrangements have 
been completed between the Wilming- 
ton & Philadelphia Traction Company, 
which operates all the electric light, 
power and railway lines in Wilmington, 
Del., and vicinity, and the Philadelphia 
Electric Company for the former to 
purchase electrical energy from the 
latter. The Philadelphia Electric Com- 
pany is now constructing a high-tension 
line from Chester, Pa., to the Delaware 
state line. The traction company will 
build the remainder of the line from 
Claymont to Wilmington. The service 
is expected to begin early in 1926. 


Extension of Virginian Railway Elec- 
trification Contemplated. — Electrifica- 
tion of the Virginian Railway for an 
additional 98 miles between Roanoke 
and Princeton, W. Va., a_ project 
launched early in 1923, but suspended 
with the opening of negotiations for the 
iease of the road by the Norfolk & 
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Western, will be resumed, according to 
a statement attributed to C. H. Hix, 
president of the Virginian Railroad. 
Completion of the project will give the 
Virginian a continuance of electrifica- 
tion right-of-way from Elmore, near 
Mullens, W. Va., to Roanoke, a distance 
of 134 miles. Operation of electric 
locomotives over the 36-mile stretch be- 
tween Elmore and Princeton began on 
September 21 of this year. - The total 
cost of the entire project, including the 
portion already completed, will be ap- 
proximately $15,000,000. 


N. E. L. A. Committee Meetings.— 
A general conference of the Commer- 
cial Section committees, N. E. L. A., 
will be held at the Edgewater Beach 
Hotel, Chicago, in the morning of Jan- 
uary 15 and an executive committee 
meeting in the afternoon. On the previ- 
ous day meetings of these committees 
will be held: Cooking and water heat- 
ing, customer relations, electricity in 
the home, merchandising, power, com- 
mercial cooking and heating, industrial 
heating, refrigeration, transportation 
and wiring. Technical Section and Ac- 
counting Section committee meetings 
and conferences will be held in Feb- 
ruary, the former in Kansas City, the 
latter in Chicago. 


Central - Station Company Calls 
Farmers Into Conference.—To stimu- 
late interest in its rural electrification 
plans for the district around South Ger- 
mantown, Wis., the Milwaukee Electric 
Railway & Light Company called 
farmers into a four-day conference 
starting December 16. On the first day 
the rural electrification movement was 
explained, aided by motion pictures; the 
second day was devoted to an exhibition 
and demonstration of electrical appli- 
ances, the third day to baking and cook- 
ing demonstrations, and the last day 
to a discussion between the farmers and 
representatives of the rural lines divi- 
sion of the company on the construc- 
tion details of the contemplated line. 


Rural Development Plans for Wash- 
ington State—An intensive program 
for 1926 has been adopted for the 
Washington Committee on the Relation 
of Electricity to Agriculture after a 
study of typical rural lines in the state 
under direction of L. J. Smith, Harry 
L. Garver and E. C. Johnson, all three 
from Washington State College, Pull- 
man. The work is being done on the 
basis of a five-year program handled 
as an agricultural experimental station 
project. The executive committee has 
outlined many subjects for study and 
research for the coming year. in the 
different sections of the state. As there 
are about 20,000 rural users of elec- 
tricity in the state, it was unnecessary 
for the committee to organize an ex- 
perimental line. 


Ontario Hydro Engineer Would 
Divert Ogoki River Into Lake Nipigon. 
—Addressing a gathering of engineers 
at Port Arthur, Ontario, recently, H. G. 
Acres, consulting engineer of the Onta- 
rio Hydro-Electric Commission, ob- 
served that the hydraulic resources 
tributary to the head of the lakes were 
by no means unlimited. He said that 
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the diversion of the waters of the Ogoki 
River into Lake Nipigon was quite feas- 
ible and would be accomplished at some 
future date. It would give 50 per cent 
more power expansion on the Nipigon 
than was possible at present. The 
Ogoki River had the flow but no “head,” 
he said, while the Nipigon had the head, 
but needed the extra flow. The Ogoki 
now flows about 50 miles north of Lake 
Nipigon and discharges into small 
lakes. 


New York State to Make Another 
Claim for Canal Water Diversion.—A 
further certification of surplus Barge 
Canal waters, making the sixth along 
the canal, has been made by the Super- 
intendent of Public Works to the New 
York State Water Power Commission. 
The waters certified to are spilled around 
the locks at Lockport and are to be dis- 
tinguished from surplus waters spilled 
into Eighteen-Mile Creek, a short dis- 
tance east of the locks, certified to a 
short time ago. The superintendent 
says that there has been spilled since 
May 7, 1925, into the forebay of the 
Niagara, Lockport & Ontario Power 
Company waters far in excess of the 90 
cu.ft. per second granted in 1826, and 
that these waters are not necessary for 
the navigation or operation of the canal 
and compensation for them should be 
made to the state. 


Installs 44,000-Volt Underground 
Cable. — One mile of double-circuit, 
350,000-cire.mil, single-conductor, 44,- 
000-volt underground cable is being in- 
stalled by the Des Moines Electric 
Light Company. The new cable is vart 
of the double-circuit tie line between 
the old plant of the company in the 
heart of the city and the new station of 
the Iowa Power & Light Company on 
the Des Moines River, 7 miles south- 
east of the city. The 6 miles of over- 
head lines consist of No. 4/0 copper 
conductor on steel towers. A_ twelve- 
duct underground-conduit line is being 
laid to care for the six existing cables 
and for future additions. To handle 
the immediate load requirements a 20,- 
000-kva., 44,000/2,300-4,000-volt trans- 
former bank is being installed at the 
receiving end of this line. Provision is 
being made for a later bank of 20,000 
kva. rating. 


Texas Power & Light May Take 
Over Austin Dam.—It is planned by 
the Texas Power & Light Company of 
Dallas to make a formal proposition to 
the City Commission of Austin for the 
nurchase of the unused dam across the 
Colorado River there, according to W. B. 
Head, chairman of the board of the 
utility company. This dam was origi- 
nally constructed at a cost of a million 
dollars about thirty years ago. It was 
destroyed by flood and was rebuilt. It 
was found unsuitable in its present 
form as a means for generating elec- 
tric power, and the structure has been 
a white elephant on the hands of the 
city. Mr. Head said that if the Texas 
Power & Light Company takes over 
the dam, it will be rehabilitated and a 
hydro-electric plant installed and used 
as a part of the company’s power sys- 
tem. Power would be sold to the city 
of Austin at wholesale rates and the 
present municipal electric plant would 
be abandoned. 
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Men of the Industry 





H. A. Lewis to Direct Sales of New 
Refrigerating Corporation 


Howard A. Lewis, well known to elec- 
trical men as one of the outstanding 
leaders in the field of electrical appli- 
ance distribution, has announced his 
resignation from the McGraw-Hill 
Company to become director of sales 
of the Electric Refrigerating Corpora- 
tion. This is the new holding company 
that will effect the combination of the 
Kelvinator Corporation and the Nizer 
Corporation, both leading manufac- 
turers of electrical refrigerators in De- 
troit, and the Grand Rapids Refrig- 
erator Company. Mr. Lewis for eight 
years has been manager of Electrical 
Merchandising and as such has been a 
close student of the domestic electrical 





H. A. Lewis 


appliance market and a pioneer thinker 
in the problems of distribution and re- 
sale. 

Mr. Lewis entered the electrical in- 
dustry on the Pacific Coast when, just 
out of Leland Stanford University, in 
1910, he joined the old Pacific Electric 
Heating Company of Ontario, Cal., 
later known as the Hotpoint Electric 
Heating Corporation. In 1911 he moved 
East in charge of the New York dis- 
trict of the company. In 1914 he 
opened a London office and organized 
the European business. One year later 
he returned and took over the Chicago 
office in addition to the New York office, 
to which later was added the Canadian 
company, so that his territory em- 
braced everything east of the Rockies. 

With the consolidation of the Hot- 
point and Hughes organizations to 
form the Edison Electric Appliance 
Company in 1917, Mr. Lewis joined the 
McGraw-Hill Company. From that time 
to the present he has been one of the 
shrewdest analysts of the economics 
of electrical distribution and one of the 
most outspoken advocates of efficient 
resale practice. During 1919 Mr. Lewis 
was also business manager of the ELEc- 
TRICAL WORLD. 
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Dr. E. R. Berry, assistant director 
of the Thomson Research Laboratory 
of the General Electric Company at 
Lynn, Mass., was made the recipient 
of the Grasselli Medal of the American 


Section of the Society of Chemical In- 
dustry at the meeting of the society in 
New York City on December 4. The 
award to Dr. Berry was made as the 
author of the paper which in the opin- 
ion of the society was the best pre- 
sented during the year describing a 
new achievement in applied chemistry. 


Samuel Insull, president of the Com- 
monwealth Edison Company, has been 
asked to return to London, England, 
his native city, to become “electrical 
premier.” In a signed article in the 
London Daily Mail Mr. Insull is urged 
by Lord Rothermere as the logical man 
to assist Great Britain in the adoption of 
the central electrical power idea which 
Viscount Rothermere advocates. 


S. D. Heed, vice-president of the 
Union Gas & Electric Company, Cin- 
cinnati, in charge of sales and public 
relations, has been elected president 
and a director of the Hurley Machine 
Company, and Neil C. Hurley, formerly 
president, becomes chairman of the 
board to take the place formerly he!d 
by E. N. Hurley, now chairman of the 
executive committee. 


George W. Quentin, who has been 
affiliated with the Pittsburgh office of 
the American Blower Company, has 
severed his connection with that or- 
ganization to accept the position of 
promotion manager of the ELECTRICAL 
WorLpD. Mr. Quentin was a member of 
the executive committee of the Pitts- 
burgh Section of the American Insti- 
tute of Electrical Engineers and before 
his association with the American 
Blower Company served as power sales 
engineer in charge of sales to the steel 
mills for the Duquesne Light Company. 


Thomas F. Flynn, formerly with the 
engineering department of the New 
York State Public Service Commission, 
has recently established offices in Al- 
bany, specializing on inventories, ap- 
praisals, classified accounting and prop- 
erty reports for public utilities and 
mining and industrial plants. 


William H. Boland has been made 
mechanical engineering assistant to 
Francis J. Sill, electrical consultant, 
Westboro, Mass. Mr. Boland has been 
engaged for the past five years in 
steam engineering work for the Penn- 
sylvania Power & Light Company, with 
headquarters at its Pine Grove station. 


Dr. Keiji Ito, consulting engineer of 
the Toho Electric Power Company and 
professor of the Tokyo Institute of 
Technology, is at present in the United 
States making a study of the applica- 
tion of motors to industrial equipment 
and household appliances, including 
heating and lighting the home, and also 
of industrial heating. Asked about 
electrical appliances in Japan, Dr. Ito 
said that the Japanese are not a bit 
backward in taking to domestic devices 
and that the use of gas has been well- 
nigh eliminated by electricity. Dr. Ito 
is a graduate of Tokyo Institute of 
Technology and a post-graduate of Har- 
vard University. While at Harvard he 
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studied the design of electrical ma- 
chines and carried on .intensive re- 
search work on the subject of the 


three-phase commutator motor and also 
on the subject of the sudden short- 
circuiting of the alternator. As con- 
sulting engineer of the Toho company 
he will design the entire electrical lay- 
out tor the new American Embassy at 
Tokyo. 

D. Linnell, senior engineer with the 
Duquesne Light Company, Pittsburgh, 
has resigned to become general super- 
intendent of the distribution depart- 
ment of the Westchester Lighting Com- 
pany, Yonkers, N. Y. 

E. M. Burd has resigned his position 
with the Consumers Power Company 
as superintendent of construction at 
Hodenpyl Dam and will, it is under- 
stood, resume his private practice in 
the engineering firm of Burd & Giffels, 
Grand Rapids. Grant Cochran will 
have charge of the completion of the 
project, with H. N. Tuley, who has been 
resident engineer throughout the con- 
struction, in active charge at the dam. 

E. A. Roehry, manager of the Cham- 
paign-Urbana division of the Illinois 
Power & Light Company, has been 
transferred to Kansas City, where he 
will be in charge of the Illinois Power 
& Light Company properties south of 
Kansas City, recently acquired. He 
will be succeeded at Urbana by Edward 
Bell, now manager of the Madison 
County division, with headquarters in 
St. Louis. 

R. L. James has been appointed 
illuminating engineer for the Sharon 
district of the Pennsylvania-Ohio Elec- 
tric Company. Mr. James is a grad- 
uate of the University of Maine, where 


he took the electrical engineering 
course, giving special attention to 
illumination. He has recently been 


engaged in illuminating work in Chi- 
cago, where his services proved valu- 
able to the merchants in improving 
lighting conditions in stores and in dis- 
play windows. 

Charles R. Tracy, illuminating engi- 
neer of the Pennsylvania Ohio Electric 
Company, has resigned to become light- 
ing specialist for the Western Electric 
Company in the Chicago district. Mr. 
Tracy’s headquarters will be in Mil- 
waukee, and the district in which he 
will work will include Wisconsin and 
part of Iowa. Mr. Tracy has been on 
the Pennsylvania-Ohio staff for four 
years and a half, first in the power 
sales department and then as illuminat- 
ing engineer. Ralph J. Crump has 
been appointed head of the illuminating 
and lighting sales department. 








Obituary 





William Pickles, electrical superin- 
tendent of the Nova Scotia Steel & 


Coal Company, died recently at Sydney, 
N. S., in his sixtieth year. 

James S. Walker, Jr., president of 
the Walker Electric Company, Salt 
Lake City, Utah, died suddenly Novem- 
ber 20. Mr. Walker was prominently 
identified with electrical contracting in- 
terests, having served as president of 
the local contractor-dealers’ association. 
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N. J. Walker, for a number of years 
electrical superintendent for the Geor- 
gia Railway & Power Company, died at 
his home in Atlanta on Friday morning, 
November 20. Mr. Walker was sixty- 
three years of age. 





Recent Court 
Decisions 





Utility Cannot Appeal to Federal 
Courts for Relief from Confiscation Un- 
til It Has Exhausted Its Remedy by 
Commission Proceedings.—Public utility 
companies cannot appeal to the federal 
courts from mere fear of the continua- 
tion of what they deem confiscatory 
rates. They must first make every 
effort to obtain relief from state regu- 
latory bodies in the manner.provided by 
law. This was the finding of the 
United States Supreme Court in affirm- 
ing a decision of the United States Dis- 
trict Court for the Eastern District of 
North Carolina in Henderson Water 
Company vs. North Carolina Corpora- 
tion Commission. In 1922 the water 
company applied to the commission for 
an increase in the rates to be charged 
water consumers at Henderson which 
were fixed in the franchise granted a 
predecessor corporation in 1892. The 
commission permitted an increase of 10 
per cent for a test period of six months. 
Before this test period expired the com- 
pany applied for an injunction to in- 
hibit the commission from continuing to 
enforce these rates, on the ground that 
they were confiscatory. Its petition 
was dismissed in the trial court on the 
ground that the company had not ex- 
hausted its r@nedies before the Cor- 
poration Commission, to which it could 
at the expiration of the period stated 
again apply for relief. It was urged 
on behalf of the company that it had a 
constitutional right to try the question 


whether it was suffering confiscation 
and should not be denied that right 


even for six months. In sustaining the 
lower court, the Supreme Court pointed 
out that when the water company ap- 
plied to the Corporation Commission 
for an order increasing rates it was 
bound by the terms of a contract with 
the city contained in its franchise to 
furnish water at a low schedule of rates 
fixed therein. It was not entitled to 
any judicial relief from this situation, 
however inadequate the rates. After 
the commission had enforced the waiver 
of the franchise rates and granted par- 
tial relief, that body had the right to 
delay further action until it could 
satisfy itself by actual trial to what 
extent its waiver should go. 


Erection of Dams in Wisconsin’s 
Navigable Streams Is Subject to Com- 
mission.—The power of the Wisconsin 
Railroad Commission to decide whether 
a dam may be built or whether an old 
dam may be rebuilt has been upheld 
by the Dane County Circ iit Court, in a 
case which involved the first test of the 
constitutionality of the “recapture” 
clause of the Wisconsin water-power 
act The decision grew out of a ruling 
handed down by the commission assert- 
ing that its permission must be ob- 


1329 


tained for the building or rebuilding of 
a dam in the Fox River. From this 
decision the Fox River Paper Company 
and three other concerns in that area 
appealed. Under the recapture clause 
the state has the right to buy up a 
public utility hydro-electric project at a 
fair valuation thirty years after the de- 
velopment is completed, even though 
original permits for the dam were 
granted by the federal government and 
contained no recapture clause. In its 
decision the court asserts that it is con- 
ceded that the right of the riparian 
owner to use the water of the river on 
his own land for the purpose of creat- 
ing power isa private right appurtenant 
to the riparian land which cannot be 
taken from the owner without just com- 
pensation, but, oi the other hand, it is 
conceded that the right of the owners 
to use the water of a navigable stream 
for the purpose of developing power 
must be exercised in subordination to 
the paramount rights of the public in 
and to the water of such navigable 
stream, and that no riparian owner 
may construct a dam in any navigable 
stream until the state has given its 
permission, because title to all lands 
under navigable waters in Wisconsin 
is held in trust by the state for the 
benefit of the people as a whole. 





Commission 
Rulings 





Proper Signature of Petitions for 
Reduction of Rates Insisted Upon.— 
The Indiana Public Service Commission 
dismissed a petition for the reduction 
of the rates of the Interstate Public 
Service Company which bore type- 
written signatures of ten firms oper- 
ating stone quarries. On inquiry five 
of the firms denied having authorized 
any one to affix their name. The com- 
mission declared that such petitions 


must bear properly authenticated sig- 
natures. 


When Is a Resort Company a Public 
Utility?—-A petition to the Michigan 
Public Utilities Commission complained 
that the Macatawa Resort Company 
discriminated in the distribution of 
electrical energy, and the question 
arose as to whether or not the company 
is a public utility. The decision ren- 
dered held that a resort company fur- 
nishing electric service to persons in 
the resort and to a United States gov- 
ernment life-saving station, but not 
using public highways or any strictly 
public plate, is not a public utility 
within the jurisdiction of the comnzis- 
sion, but that a resort company which 
voluntarily supplies under monopolistic 
conditions electric service to the pub- 
lic who inhabit the resort is a public 
utility within the scope of the act 
authorizing the commission to remove 
unlawful discrimination. Such dis- 
crimination, the commission found, is 
involved in a requirement by a public 
utility that a consumer subscribe to a 
rate contract differing from that ap- 
plied to other users. The commission 
therefore entertained the complaint and 
proceeded to prescribe a remedy, 
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Manutacturing and Markets 


Western Electric Forms New Company 


Supply Department Set Apart From Telephone Business and 
Incorporated as the Graybar Electric Company—Physical 
Separation Accomplished in 1923 


HE Western Electric Company, 
which has been both the manufac- 
turing company of the Bell system and 
a distributor of electrical supplies, has 
announced that its electrical supply 
business has been set apart from the 
telephone-manufacturing business and 
incorporated: under the name of the 
Graybar Electric Company. Both of 
these lines of business require special- 
ized organization and specialized man- 
agement, according to the company, 
and the rapid expansion of the supply 
department has made an entirely sepa- 
rate corporate identity even more nec- 
essary. Physical separation of the two 
departments of the Western Electric 
Company was actually carried out in 
1923 with the opening of general offices 
for the supp!y department in the 
Pershing Square Building, New York. 
The new company is capitalized at 
$15,000,000, all owned by the Western 
Electric Company. Charles G. Du Bois, 
president of the Western Electric Com- 
pany, is chairman of the board of the 
new company. The other members of 
the board of directors are: Albert L. 
Salt, president; Frank A. Ketcham, 
George E. Cullinan, Leo M. Dunn, and 
Howard A. Halligan, vice-presidents; 
Richard H. Gregory, comptroller; 
George C. Pratt, general attorney, and 
William P., Sidley, general counsel. 
The supply business has grown steadily 
until it now serves more than thirty- 
five thousand customers through fifty- 
five distributing houses in important 
cities (as shown on the accompanying 
map). Sales of the supply department 
of the Western Electric Company 
amounted to $50,000,000 in 1923 and 
$66,000,000 in 1924. . 


COMPANY ORIGINATED IN 1869 


The company came into existence in 
1869 in Cleveland as the partnership of 
Prof. Elisha Gray and Enos M. Bar- 
ton as Gray & Barton. This name is 
now resumed in modified form. The 
new company will thus carry on a busi- 
ness continuing that of the original 
partnership as it would have developed 
without the changes caused by the in- 
vention of the telephone and the advent 
of telephone manufacture. The com- 
pany originally manufactured telegraph 
apparatus, call boxes and fire and bur- 
glar alarms. 

Although Gray & Barton started in 
Cleveland, late in 1869 the company 
moved to La Salle Street, Chicago, 
near South Water Street. This was 
owing to the action of General Anson 
Stager, then general superintendent of 
the Western Union Telegraph Com- 
pany, who became financially interested 
in the firm on condition that it would 
move to Chicago. In 1872 the com- 


pany reorganized and became the West- 
ern Electric Manufacturing Company, 
one-third of the stock being sold to the 
Western Union Telegraph Company, 
an arrangement which brought more 
business and more equipment. The West- 





ALBERT LINCOLN SALT 


President of the new Graybar 
Electric Company 


ern Electric Company succeeded the old 
company in 1881, and became the fol- 
lowing year the manufacturing head- 
quarters for the Bell Telephone system. 

The company started to market the 
Edwards line of bells and annunciators 
in 1890 and the Bryant line of wiring 
devices in the same year. In 1891 the 
Phillips make of waterproof, slow- 
burning and rubber-covered wire was 
added, and in 1892 a contract with Cut- 
ter made the company a distributor of 
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street-lighting fixtures. During the 
following years non-metallic, flexible 
conduit, rubber-covered wires and 
cables, incandescent lamps, lamp cord 
and insulated telephone and telegraph 
wire were added to the supplies mar- 
keted. 

The Graybar Electric Company will 
continue the sale of all devices and ma- 
terials which constituted its business 
under the Western Electric name. Ap- 
paratus, such as motors, generators, 
electric lamps, industrial and other 
lighting equipment, household appli- 
ances and the like, formerly sold under 
the Western Electric name will now be 
sold under the trade name of Graybar. 
The company will continue to market 
equipment of Western Electric manu- 
facture, such as telephone train-dis- 
patching apparatus, intercommunicat- 
ing telephone systems, lead - covered 
cable, etc. It will be concerned with 
radio through its sale of broadcasting 
apparatus and other radio telephone 
equipment which the Western Electric 
Company may manufacture. Other 
supplies entering into the Gray & Bar- 
ton business will be pole-line equip- 
ment, schedule material, wire, acces- 
sories for electrical contractors and 
dealers, carrier current systems, etc. 

Albert Lincoln Salt, president of 
the new Graybar Electric Company, 
began his business career in 1881 as a 
temporary office boy in the New York 
office of the Western Electric Manu- 
facturing Company. He advanced to 
the positions of assistant bookkeeper 
and cashier and in 1886 was made 
shipping ticket clerk and later placed 
in charge of billing. During the pe- 
riod of 1895-1899 he was assistant 
manager of the New York office in 
charge of telephone sales and _ pur- 
chases, and in 1900 he succeeded to the 
dual position of assistant telephone 
sales manager and general purchasing 
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agent. In 1913 he was elected vice- 
president of the Western Electric Com- 
pany, and he has held the position of 
vice-president in charge of purchases 
and traffic up to the present time. He 
has been a director of the company 
since 1915. 

The other officers of the new com- 
pany are: Frank A. Ketcham, execu- 
tive vice-president, formerly general 
manager of the supply department of 
the Western Electric Company; George 
E. Cullinan, vice-president im charge of 
sales, formerly general sales manager 
of the Western Electric supply depart- 
ment; Leo M. Dunn, vice-president in 
charge of merchandising and account- 
ing, formerly general merchandise man- 
ager of the supply department of the 
Western Electric Company; Elmer W. 
Shepard, treasurer, formerly general 
credit manager of the Western Electric 
Company, and N. R. Frame, secretary, 
formerly attorney in the legal depart- 
ment of the Western Electric Company. 
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Trade Associations Warned 


Industrial Conference Board Suggests 
Careful Use of New Freedom— 
Warns Against Agreements 


an the recent decisions of the 
United States Supreme Court in the 
“maplewood flooring and cement cases” 
the gathering and dissemination of pro- 
duction and other statistics by trade 
associations have received much atten- 
tion. In a paper presented by Gilbert 
H. Montague of the New York bar 
before the annual meeting of the Acai- 
emy of Political Science on October 28 
it was pointed out that new opportuni- 
ties and responsibilities of trade asso- 
ciations now existed under the Supreme 
Court decisions above referred to. In 
this paper, extracts from which ap- 
peared on page 972 of the November 7 
issue of the ELECTRICAL WORLD, atten- 
tion was called to the necessity for not 
abusing the confidence reposed in busi- 
ness by these decisions. 

In a specially prepared monograph 
on “The Scope of Trade Association 
Activities in the Light of Recent Deci- 
sions of the United States Supreme 
Court,” the National Industrial Confer- 
ence Board, 247 Park Avenue, New 
York, has sounded a warning to trade 
associations not to expect too much 
from the effect of the recent United 
States Supreme Court decisions. The 
Supreme Court opinions handed down 
last July have neither overruled nor 
modified the rulings in the “hardwood 
lumber case” in 1921, or the “linseed 
oil ease” in 1923, according to the con- 
ference board’s analysis of the sig- 
nificance of the two recent decisions 
and their bearing on the regulation of 
trade association practices. But they 
have clarified the law, the conference 


board declares, and have established 
that there is ample opportunity for 
mutual co-operation among’ business 


competitors in gathering and distribut- 
ing current information by means of 
which trade conditions may be improved 
and stabilized. 

However, “trade associations should 
be careful in their use of the new free- 
dom,” in the opinion of the board, and 
“the use of persistent propaganda and 
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exertion of group pressure to secure 
conformity to uniform policies might 
still be regarded by- the courts as evi- 
dence of unlawful conspiracy.” Agree- 
ments or understandings, express or 
implied, as to prices or production, the 
board emphasizes, should be avoided. 
Stress is laid on the fact that data 
exchanged between competing concerns, 
particularly such as refer to sales and 
prices, should deal with past and closed 
transactions only. But this, the board 
believes, would not preclude the anal- 
ysis of general current business condi- 
tions and price trends by an associa- 
tion. 





Trade Associations Benefit 
Small Units of Business 


Trade associations rapidly are throw- 
ing a new defense around the small 
units of business, those who are watch- 
ing their increasing activities declare. 
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The statistical data which they gather 
greatly aid the small unit in its effort 
to compete with the large unit, and 
such data act as a check on the con- 
solidation in too large units. The big 
operation can afford to amass all of 
the figures it needs to conduct its 
business to the best advantage, whereas 
the small company can use to greater 
advantage such statistical data. 

Membership in a trade association 
has become a factor in the determina- 
tion of credit, it was revealed at a 
recent gathering of association of 
credit men. The general conclusion 
seems to be that a business which is 
contributing to the stability of an in- 
dustry is entitled to a higher rating. 
The point also is made that business 
papers are in a position to render 
particularly valuable service by mak- 
ing available those statistics in which 
the time element is an _ important 
factor. 








Business Conditions 





ONTRARY to the tendency re- 
ported last week, the volume of 
electrical sales has this week 


shown an increase and trade was brisk. 
The general opinion was expressed that 


business has been better this month 
than in any previous year. Industrial- 


plant buying, consisting of many small 
orders, was in large volume, and manu- 
facturers of motor-driven apparatus 
were active purchasers. An increasing 
number of new industrial projects re- 
ported—in fact, they are even more 
than expected—gives every evidence of 
continuing good business from that 
source. 

A contract for street-lighting equip- 
ment amounting to approximately 
$1,230,000 was placed by the city of St. 
Louis, and many orders for such ma- 
terial are also reported from the South. 
Central-station companies have _ pur- 
chased general supplies in good volume, 
and present inquiries from these com- 
panies indicate a greater expansion of 
activities and the purchase of a fair 
amount of generating equipment early 
next year. An order for approximately 
$500,000 was also placed in New Eng- 
land for motors and control equipment 
for 60 elevated railroad cars. Plans are 
also under way for the purchase of a 
large amount of other electric railway 
equipment and an inquiry for 350 gas- 
electric buses is expected to develop 
into an order in a few days. 

In the New England district trade 
has again regained its activity after a 
lapse last week. Industrial electric 
heating is-attracting marked interest 
and industrial lighting is making rapid 
progress. Central-station supplies have 
sold in good volume and domestic ap- 
pliance sales are strong. Sales in the 
New York district have been brisk. 
General industrial-plant buying has 
been good. There is a strong demand 
from the manufacturers of motor-driven 
apparatus, and the number of new 
projects planned is increasing at a sur- 
prising rate. In the Southeast line con- 
struction material is selling actively and 
industrial activities are good—one con- 


tract for a textile-mill electrification 
having just been closed for approxi- 
mately $60,000 and other satisfactory 
jobs aré in immediate prospect. The 
volume of business is substantially good 
in the Middle West. The various utility 
companies, while still buying on a 
month-to-month basis, are planning for 
a greater expansion of activities. On 
the Pacific Coast business is in good 
volume and is above that of previous 
years. Power companies are active 
buyers, and sales of 5-hp. to 15-hp. 
motors for pumping plants are un- 
usually good. Lumber companies 
throughout the territory have also been 
buying motors and control apparatus. 


Demand for Non-Ferrous Metals 
Light—Prices Firm 


OPPER producers have been firm 

in asking 14} cents delivered for 
shipment over the next three months, 
but some sales in large lots were re- 
ported at 14.124 cents, with a little 
higher price for small shipments. The 
market was easy on Tuesday and 
Wednesday, there was no increase in 





NEW YORK METAL MARKET PRICES 


Dec 16, 1925 Dec. 23, 1925 
Cents per Cents per 
Pound Pound 
Copper, electrolytic....... . 14.05 144-14} 
Lead, Am. 8. R. price 92 91 
Antimony...... fatdund a 213 22 
Nickel, ingot........ ; 34 34 
Zine, spot........ ne Sa Dal 8.85 8. 85-8.95 
Tin, Straits... . 61} 623 


Aluminum, 99° per. cent 29 29 
Base copper price Dec. 23, 1925, 163 cents 


inquiries, and buyers showed no dis- 
position to purchase at quoted prices. 
Shipments, however, are at a high rate. 
There has been practically no export 
business. 

Producers do not expect to do much 
business until after January 1 so that 
there is not likely to be much pressure 
on the market even though but few or- 
ders are received. Most of the business 
is for February shipment. 
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The American Smelting & Refining 
Company continues its officiai contract 
price at 94 cents. There was not much 
prompt metal available, so that the 
market was firm though quiet. There 
was a fair demand for prompt and 


January shipment. Zinc is not in 
heavy demand, but consumption is 
good. Buyers are covered for their 


needs this month, but indications are 
that buying will shortly become heavy 
for January shipments. There was 
little demand for tin despite a slight 
recession in prices. 


Line Construction Material in 
Good Demand in the Southeast 


| pee construction materials generally 
are in good demand in the South- 
east. One Southeastern power company 
is planning to undertake the construc- 
tion of a high-tension line into east 


Georgia immediately after the new 
year. Inquiries for quotations for this 


material have been placed with manu- 
facturers. Quite a satisfactory volume 
of purchases is reported for materials 
required for completion of electrical 
jobs, with outlet boxes, porcelain, panel- 
boards and safety switches constituting 
the bulk of the business. Industrial ac- 
tivities are still reported good, one At- 
lanta firm closing a contract last week 
for a textile mill electrification job 
amounting to approximately $60,000, 
and other satisfactory jobs are in im- 
mediate prospect. Another job reported 
is for the complete electrification of a 
large Florida subdivision, which in- 
volves residential wiring materials and 
“white-way” equipment. The transpor- 
tation situation in Florida has com- 
pelled several large manufacturers to 
charter special carriers to deliver their 
goods in that state. 

Building contracts awarded in nine 
Southeastern states during November 
amounted to $57,739,800, which figure 
is 25 per cent under October. but 51 per 
cent over November 1924. Electrical 
construction materials are moving sat- 
isfactorily, there being no let-up in de- 
mand. Electrical business by jobbers 
and retailers is reported as the best on 
record. As a result Christmas specialty 
stocks of the jobbers are low, with in- 
dications of no carry-over in this line. 
Socket appliances are moving satisfac- 
torily; electric sewing machines, sales 
of which have been dormant for a long 
period, show signs of activity, and 
washing machines have been in more 
active demand than since the early 
summer months. 


Business on Pacific Coast in Good 
Volume—Motors in Demand 


USINESS is considerably different 

this year from that of the corre- 
sponding part of last year, or, in fact, 
of the average year on the Pacific 
Coast. In addition to the usual orders 
for holiday “shorts” and _ line-main- 
tenance material, power company busi- 
ness is excellent and is aided by the 
mild weather, which has not retarded 
building construction. Among recent 
orders and inquiries from power com- 
panies are three carloads of 34-in. fiber 
conduit, 4,000 Peirce steel pins, 4,000 
guy anchors, 15,000 eucalyptus pins 
(13 in. x 9 in.), three carloads assorted 
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35-ft. to 45-ft.. poles, 10,000 assorted 
glass and porcelain insulators and one 
carload of cross-arms. Railroad busi- 
ness is a little quieter, probably from 
seasonal accounting and similar causes. 
It is estimated that one road alone has 
purchased nearly $75,000 worth of iron 
wire during 1925. 

Motor business has held up surpris- 
ingly well for this season. All sizes 
are moving well, especially 5-hp. to 
15-hp. units for pumping plants, which 
are usually dormant until after the 
winter rains are over. Lumber com- 
panies throughout the territory have 
been buying motors and control ap- 
paratus and a_ sugar refinery has 
ordered a turbine and motors. From the 
Pacific Northwest has also been received 
an order for overhauling and repair 
parts for a 25,000-kva. turbine. Radio 
lines which are showing good move- 
ment are battery-charging rectifiers, 
“B” batteries, loud speakers, of which 
the Coast is several thousands short of 
its immediate requirements at the 
present time, and complete sets, es- 
pecially flve-tube sets ranging from 
$150 to $200, retail price. 


Trade in New England District 
Regains Activity 


FTER a brief period of inactivity 

a striking recovery in the volume 
of sales of electrical appliances and 
equipment has been recorded in the 
New England district. Industrial elec- 
trical heating is again attracting 
marked interest, and many negotiations 
are under way for new installations. 
One prominent Rhode Island manufac- 
turer reports much interest among 
manufacturers of jewelry for indus- 
trial electric furnaces, and a_ well- 
known corporation records a number 
of sales in southern New England and 
Mid-Western territory recently and 
points to an encouraging outlook for 
this industry during the coming year. 
Industrial electric lighting is making 
rapid progress, and many interesting 
instaliations are reported by a large 
central - station company. Printing 
plants, in particular, are awakening 
to the desirability of better electric 
lighting and are outstanding among 
industries which are receptive to this 
type of installation. Outdoor electric 
illumination projects are increasing in 
number, and one of striking interest 
utilizing 100 kw. and 10,000 lamps was 
recently installed by a Boston depart- 
ment store. 

Central-station supplies show  sur- 
prising records of sales during the 
past week with pole-line hardware, 
wire and cable moving strong. One 
jobber reports a delivery of five cars 
of wire and many orders for cable, 
insulators and armored cable. Small 
motors are moving steadily, while reg- 
ulators, meters and primary cut-outs 
for transformers shown an encouraging 
volume of sales. Seasonal demands for 
domestic appliances are strong. Port- 
able lamps appear to lead in interest, 
with cleaners, washers and socket ap- 
pliances in active demand. Electric 
refrigerators are selling in good vol- 
ume and little slump as yet is reported 
in this district. Household electric ap- 
pliance sales as reported by one group 
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consisting of fourteen central-station 
companies, show more than 30 per 
cent increase to date as compared 
with last year. One large jobbing 
concern predicts its radio equipment 
and battery sales will reach double 
those of the preceding year. 


Utility Companies in Middle West 
Plan Greater Expansion 


HE volume of business in the Middle 

West is substantially good. Prac- 
tically every line of electrical industry 
shows an ample increase in the volume 
of business transacted for the year, and 
optimism is prevalent with regard to 
1926 business. The various utility com- 
panies, while still are buying on a 
month-to-month basis, are planning for 
greater expansion of activities. Among 
the interesting orders placed this week 
were one for sixty carloads of Western 
red-cedar poles and another for a quan- 
tity of 600-amp., 132-kv. and 3,000-amp., 
15,000-volt circuit breakers. There has 
been a substantial demand for pole-line 
hardware and low-tension insulators. 
Jobbers’ sales remain good. There has 
been a good demand for wiring devices 
and also for appliances. A manufac- 
turer of washing machines reports re- 
ceiving a single order for 300. Prices 
remain firm. Rubber companies that 
heretofore have withheld withdrawing 
prices have been forced to recall all 
price lists as of January 1. Manufac- 
turers of wire rope indicate that higher 
prices will be asked for this commodity, 
and it appears likely that galvanized 
guy wire will follow this advance. 


Volume at Sales Good in New 
York District 


ANUFACTURERS report that 

sales in the New York district 
have been brisk. Many small orders 
have been placed and general industrial 
plant buying has been good. Purchas- 
ing by makers of motor-driven appara- 
tus has been heavy. Sales have im- 
proved over last week, when a slight 
lull was noticed. The number of new 
projects brought to attention are many, 
and there is every evidence of increased 
industrial buying that will continue 
well into next year. A manufacturer 
of control equipment says that his 
December sales, especially during the 
first half of the month, were higher 
than in any previous December, and 
although consisting almost entirely of 
small orders, they are in the aggregate 
large. This manufacturer says that 
his company confidently expects active 
buying in the first quarter of next year. 
Central-station companies are indicat- 
ing increased activity in large equip- 
ment purchases, and it is believed that 
some interesting orders will be placed 
early next year. Distribution equip- 
ment and general supplies have been in 
steady demand, and sales of such ma- 
terial are above those made last year. 
Electrification plans include the pur- 
chase of a large amount of such equip- 
ment during the coming year. One 
transit company plans to purchase 
early in the year about $7,000,000 worth 
of roiling stock. Jobbers state that 
business has increased this week and 
that the demand for building construc- 
tion material is strong. 
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Activities of the Trade 





C. I. Hayes Reports Many Orders 
for Electric Furnaces 


Industrial electrical furnaces are in- 
creasing in favor among jewelry manu- 
facturers, and many recent installations 
of this type of electrical equipment 
are reported by C. I. Hayes, Provi- 
dence, R. I. This company states that 
the many orders received for delivery 
during the coming year, will require 
full-time factory production for the 
next ‘five months. Based on orders 
placed, it can be stated that the 
jewelry industry, centered in southeast- 
ern Massachusetts and Rhode Island, 
and also local metal-working plants, 
are awakening to the practicability of 
the electric furnace. 





Babcock & Wilcox Purchase 
Fuller-Lehigh and Bailey Meter 


The Babcock & Wilcox Company, 85 
Liberty Street, New York, announces 
that it has purchased the Fuller-Lehigh 
Company and its subsidiaries, manufac- 
turers of pulverized-fuel and cement- 
mill equipment, also that it has pur- 
chased the Bailey Meter Company, 
manufacturer of meters and recorders, 
combustion control equipment, pulver- 
ized-fuel feeders and water-cooled fur- 
nace walls. The Fuller-Lehigh Com- 
pany and the Bailey Meter Company 
will be operated with the same organ- 
izations as heretofore, with the excep- 
tion that Col. J. W. Fuller will become 
chairman of the board of the Fuller- 
Lehigh Company, E. G. Bailey will 
become president, and A. E. Douglass 
of the Fuller-Lehigh Company will be- 
come vice-president in charge of sales. 
Mr. Bailey will continue to act as presi- 
dent of the Bailey Meter Company, and 
R. S. Coffin will continue as vice-presi- 
dent and general manager. 

By the acquisition of these companies 
the Babcock & Wilcox Company states 
that it will be able to offer boilers, 
superheaters, economizers, air heaters, 
chain-grate stokers, oil burners, pulver- 
ized-fuel equipment, water-cooled fur- 
nace walls, meters and combustion con- 
trol equipment, all in any combination 
that may be required to supply com- 
plete steam generating units. 





Electric Refrigeration Appoints 
Several Directors 


The directors of the Electric Re- 
frigeration Corporation, Detroit, the 
new company which will result from 
the merger of the Kelvinator Corpora- 
tion and the Nizer Corporation, both 
of Detroit, and the Grand Rapids Re- 
frigerator Company, Grand Rapids, 
Mich., are announced as follows: H. A. 
Tremaine and J. Robert Crouse of 
Cleveland, officers of the Nizer Cor- 
poration; A. H. Goss and W. D. Mercer 
of Detroit, officers of the Kelvinator 
Corporation; O. A. Glazebrook, Jr., 
and Howard A. Lewis of New York; 
S. C. Dobbs of Atlanta; F. C. Fink- 
tacdt, Bay City, Mich.; F. A. Harvey, 


Grand Rapids, and Glenn P. Cowan of 
Detroit. Mr. Tremaine will be chair- 
man of the board; Mr. Goss will be 
president, and Mr. Mercer, Mr. Lewis, 
Mr. Glazebrook and Mr. Cowan will be 
vice-presidents. 

Other directors, representing large 
stockholders and affiliated banking and 
electric interests, will be added later. 
The executive committee is made up of 
active officials of the company and its 
subsidiaries, and the finance committee 
of officials of the company and repre- 
sentatives of the bankers. 

Representatives of large stockholders 
and affiliated banking and other inter- 
ests will later be added to the board 
of directors. The executive committee 
is made up of active officials of the 
company and its subsidiaries and the 
finance committee of officials of the 
company and representatives of the 
bankers. A. H. Goss, president of the 
Kelvinator Corporation, when asked by 
the ELECTRICAL WoRLD to define the 
merger (announced in the December 19 
issue of this paper) said: “The merger 
will provide a better service to the 
American public through the stabiliza- 
tion of a rapidly expanding art. The 
best experience of forty years of ice- 
box manufacture will now be combined 
with twelve years of practical elec- 
trical refrigeration. The result we are 
continually striving for is ‘quality’ 
electrical refrigeration at fair prices 
to the public.” 





Manning, Maxwell & Moore Build 
High-Pressure Testing Laboratory 


A large 1,200-lb. boiler has been in- 
stalled and put in operation by Man- 
ning, Maxwell & Moore, Ince., at its 
Consolidated Safety Valve Company 
works at Bridgeport, Conn. The object 
of this installation is actually to test 
safety valves manufactured for the 
high-pressure power plants now being 
built in this country and to carry on 
the development work which has been 
necessary. The boiler and superheater 
were designed and erected by the Bab- 
cock & Wilcox Company. The general 
engineering in connection with the in- 
stallation was done by the Consolidated 
Safety Valve Company. 

— 


The Lightolier Company, 569 Broad- 
way, New York, manufacturer of light- 
ing fixtures, has leased the five-story 
building, 55 ft. x 200 ft., at 379 West 
Broadway. 

The J. G. White Management Cor- 
poration, 33 Liberty Street, New York, 
is arranging to supervise the manufac- 
ture and sale of the “Coldak” electrical 
refrigerator. A_ detailed announce- 
ment will be made in a few days. 

The Driver-Harris Company, Harri- 
son, N. J., manufacturer of special 
alloys, announces that Frederick V. 
Lindsey has been appointed sales man- 
ager of resistance materials. Mr. 
Lindsey has been identified with the 
manufacture of nickel and nickel alloys 
for a great many years and was vice- 
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president and secretary of the Electri- 
cal Alloy Company previous to its pur- 
chase by the Driver-Harris Company. 
His efforts will be concentrated in his 
new appointment on the manufacture 
and sale of “Nichrome” for industrial 
and domestic applications. 


The American Creosoting Company, 
Louisville, producer of creosoted poles, 
cross-arms, etc., announces the ap- 
pointment of E. C. Chacey as repre- 
sentative in charge of its sales office at 
350 Madison Avenue, New York. 


The Charles L. Pillsbury Company, 
engineer, has changed its name to the 
Pillsbury Engineering Company. The 
offices of the company are at 2344' 
Nicollet Avenue, Minneapolis, and 716 
Capital Bank Building, St. Paul. 


Paul W. Koch & Company, 19 South 
Wells Street, Chicago, announces the 
appointment of the Burg Electric Sales 
Company, 32 Union Square, New York 
City, as representative for the “Jiffy” 
line in New York, New Jersey and 
Connecticut. The company also an- 
nounces the appointment of D. L. Fal- 
vey, 46 High Street, Boston, as repre- 
sentative in the New England States, 
excepting Connecticut. 


The Westinghouse Electric & Manu- 
facturing Company announces the fol- 
lowing changes in the industrial heating 
section: W. S. Scott, manager old in- 
dustrial heating section, has been ap- 
pointed special representative; R. H. 
MacGillivray has been appointed man- 
ager of the commercial cooking section; 
M. R. Armstrong has been appointed 
manager of the industrial heating appli- 
ance section, and E. A. Hurme has been 
appointed manager of the electric fur- 
nace section. Mr. Hurme, formerly 
manager of the steel-mill section of the 
industrial sales organization, has been 
succeeded by R. O. Watson as manager 
of the steel-mill section. 


The Western Electric Company, has 
established a branch office and ware- 
house at 50 Portland Street, Worcester, 
Mass., to serve the state of Massachu- 
setts west of Framingham. The initial 
storage space comprises 7,000 sq-ft. 
W. A. Searle, formerly traveling field 
representative of the company in west- 
ern Massachusetts, has been appointed 
manager of the new branch. 


Landers, Frary & Clark, New Britain, 
Conn., manufacturers of electrical ap- 
pliances, will shortly award a general 
contract for the erection of a new fac- 
tory building addition. 


The Union Electric Manufacturing 
Company, Milwaukee, manufacturer of 
electric motor-control equipment, an- 
nounces the opening of a New York 
office at room 346, Hudson Terminal 
Building, 30 Church Street, under the 
direction of A. J. Heidt. The company 
states that standard face-plate equip- 
ment will be carried in New York stock, 
while standard drum equipment will 
be available from Milwaukee stock. 


The Westinghouse Electric & Manu- 
facturing Company is contemplating 
the erection of a factory in St. Louis 
for the manufacture of concrete light- 
ing standards. It is estimated that the 
plant will cost approximately $1,000,000 
and employ about five hundred people. 
The company has just closed a contract 
for street-lighting equipment for St. 
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Louis, amounting to $1,230,000. This 
contract covers the first expenditure of 
the $8,000,000 appropriated for re- 
modeling the city’s lighting system. 


The Cleveland Electric Motor Com- 
pany, 5213 Windsor Avenue, Cleveland, 
announces that it is now manufacturing 
the “Cleveland Security Type” motor 
which carries a three-year guarantee. 

The American Blower Company, De- 
troit, announces a new permanent wall 
fixture for use with its reversible 
“Ventura” ventilating fan, so that the 
unit can be built into the home. 


The H. E. McCoy Company, 1023 Bes- 
semer Building, Pittsburgh, sales repre- 
sentative for Baker industrial tractors 
and trucks in western Pennsylvania and 
West Virginia, announces the appoint- 
ment of George H. Criss as manager. 


The Delco-Light’' Company, Dayton, 
Ohio, manufacturer of “Frigidaire” and 
other Deleco-Light products, will move 
its offices about January 1 from the 
present location at the Delco-Light 
plant on Taylor Street, to the new Third 
National Building, which is just near- 
ing completion in the heart of Dayton’s 
downtown business district. 


The Chicago Fuse Manufacturing 
Company, Laflin and Fifteenth Streets, 
Chicago, has announced the appoint- 
ment, effective December 1, of F. L. 
Williamson as Eastern sales manager, 
with headquarters at 71 Murray Street, 
New York City. The district, known 
as the New York and Philadelphia ter- 
ritories, covers the New England States, 
eastern New York, New Jersey, eastern 
Philadelphia, Delaware, Maryland, Dis- 
trict of Columbia and Virginia. Mr. 
Williamson was formerly sales manager 
of the Taplet Manufacturing Company, 
Philadelphia, and for eight years prior 
to that time was manager of the New 
York office of the Economy Fuse & 
Manufacturing Company. 


The General Electric Company an- 
nounces that Henry C. Houck, assistant 
general merchandise manager, has been 
appointed manager of the merchandise 
department at the Bridgeport works of 
the company. 

The Clark Controller Company, Cleve- 
land, has published the introductory 
issue of “Mill Motor Gossip,” which is 
intended as a “somewhat regular at- 
tempt to maintain interest in the com- 
pany’s developments.” 


The Edison Electric Appliance Com- 
pany, Chicago, has been awarded the 
contract for the cooking appliances of 
the SS. Maiolo which is now under con- 
struction at Cramp’s shipyard, Phila- 
delphia. The Malolo, of 22,000 tons dis- 
placement, will be placed on the San 
Francisco-Honolulu run, and all cooking 
will be done by electricity. 


The Square D Company, Detroit, 
manufacturer of safety switches, has 
announced the following promotions 
and additions to its sales organization: 
William H. Freeman, Jr., is working in 
Florida, with Daytona Beach as head- 
quarters; F. J. Holzhauer has been as- 
signed to the Columbus office, replacing 
J. R. Swihart, who has been transferred 
to the Pittsburgh office, 613 Bessemer 
Building; H. W. Wharton has been as- 
signed to the New York sales office at 


* 


ELECTRICAL WORLD 


441 Lexington Avenue; Jack Kingsley 
will have his headquarters at 44 Ver- 
non Street, Springfield, Mass.; S. A. 
Rapier, with offices at 30 Church Street, 


VoL. 86, No. 26 


New York, has been made export man- 
ager, and C, C. Smith will be at 613 
Bessemer Building, Pittsburgh, as a 
member of the sales organization, 





New Equipment Available 





Current Transformer 


An improvement in characteristics 
and a refinement in design are the fea- 
tures announced by the Packard Elec- 
tric Company, Warren, Ohio, for its 
“type K” line of current transformers. 
It is said that this line is now suitable 
for the most exacting requirements. 
This line of transformers has been so 
designed that the distance from termi- 
nal to terminal, on the primary side. 
remains constant for all current ratios 
so that substitution can be easily ac- 
complished. The standard vacuum-gum 
process for sealing the coils against 
moisture is used, duplicate lugs are fur- 
nished on primary and secondary leads, 
and porcelain polarity markings are 
conspicuously placed. Primary current 
ratings range from 5 amp. to 500 amp. 

ee 


Across-the-Line Starter 


A new “Thermaload” across-the-line 
starter, with the thermal expansion 
units made of thermal metal and heli- 
cally wound, -has been placed on the 
market by the Monitor Controller Com- 
pany, Baltimore. The expansion units 
are fixed at one end and pivoted, but 
are free to turn on the other end, thus 
transmitting their motion to the contact 
arm of a relay. The use of two con- 
tacts on the relay provides flutter-proof 
operation. 

The thermal units of the various rat- 
ings are interchangeable. The starters 
are designed for any type of drive 
where single-phase or polyphase motors 
are connected across the line. Low- 
voltage and overload protection is pro- 
vided, and polyphase motors are said to 
be protected from damage due to phase 
failure. The starter is manufactured 
in two types. One type has a self- 
resetting thermal relay and is used 
with three-wire momentary-contact con- 
trol circuits. The second type has the 
relay arranged for manual reset and 
may be used with either two-wire main- 
tained-contact or three-wire momen- 
tary-contact pilot-circuit control. 

agaist cite 
Time Switches 

A positive-acting, completely auto- 
matic time switch of Swiss manufac- 
ture has been placed on the market by 
the States Company, Hartford, Conn., 
under its own trade name. These 
motor-driven switches are said to be ap- 
plicable to all possible combinations of 
control or selective switching. The 
driving motor used with these switches 
consists, primarily, of a two-pole arma- 
ture which is arranged to oscillate 
freely in a constant magnetic field pro- 
duced by a steel permanent magnet. 

The time dials in general are divided 
into hours and fractions of hours and 
turn one revolution during twenty-four 
hours. Dials are also furnished with 
astronomic regulation to determine 


automatically the time of lighting up 
and extinguishing lamps, according to 
the variable length of the day through- 
out the year. For comparatively heavy 
current .(75 amp. to 200 amp.) and 
voltages up to 3,300 a time and cut-out 
oil switch of the quick-break type is 
available. The clock movement and 
driving motor, similar to that described 
above, are contained in the upper part 
of the switch in a cast-iron case that 
may be sealed. The oil container is 
suspended by four rods, with a screw 
thread their entire length, coupled to- 
gether by a linked chain. This permits 
the oil tank to be raised or lowered 
by turning one of the rods, arranged 
with a screw-type head, with a screw- 
driver. Cut-out switches can also be 
furnished with periodic suspension of 
operation arranged in a variety of 
ways. The company is also furnishing 
an electrical temperature regulating 
apparatus, using one of its time 
switches in connection with its “Thermo 


Regulator.” 
—_@——_. 


Industrial Truek 


A new “Baker Hy-Lift” 6-ton indus- 
trial truck, especially adapted for the 
steel-stamping and automatic indus- 
tries, has been placed on the market 
by the Baker R. & L. Company, Cleve- 
land. A Baker totally inclosed series 
motor drives through a worm reduction 
and full-floating axle shafts. The hoist 
is of the two-cable type, and the drums 
are driven by a compound-wound motor 
through a combination worm and plane- 
tary reduction. 

oo oe 

Inclosed Magnetic Switch.— A new 
inclosed magnetic switch, bearing the 
designation “CR-700°-S-3,” has been 
placed on the market by the General 
Electric Company. This switch, which 
is built in the two-pole form, was de- 
signed for woodworking applications 
where frequencies higher than 100 
cycles are necessary. A _ special coil 
and magnet frame construction is used, 
without increasing the over-all dimen- 
sions of the switch. The rating of the 
switch varies according to the fre- 
quency of the circuit on which it is 
used. 


Floodlight Projector.—A new line of 
floodlighting projectors, made in three 
sizes and designed so that the heat 
generated by the lamp is dissipated by 
radiation, has been placed on the mar- 
ket by the Westinghouse Electric & 
Manufacturing Company. These flood- 
lights are dust-proof and may be 
focused very accurately by adjusting 
the set screws which are placed in ac- 
cessible positions on top of the projec- 
tor. The projector body is made of 
‘ast iron, and a cast-iron door frame, 
gasketed to exclude moisture and dust 
from the interior of the unit, supports 
the glass front. 
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New Trade Literature 





PULL SWITCHES, PLUGS, 

Hubbell, Inc., Bridgeport, 
Conn., is distributing leaflets 6a, 8a, 32b, 
50a and 52a, covering the Hubbell “Quick 
Catch” sockets and pull switches, electro- 
lier “Quick Catch” sockets and pull switch, 
toggle battery switches, multiple attach- 
ment plugs and “Signalite’’ current taps 
respectively. 

SPEED REDUCERS.—‘Superior Speed 
Reducers for Every Service” is the title of 
a booklet issued by the De Laval Steam 
Turbine Company, Trenton, N. J., which 
describes and illustrates the De Laval line 
of speed reducers for use with standard or 
high-speed motors driving slow or moderate- 
speed machinery, including work reduction 
gears of the horizontal and vertical shaft 
and dauble-reduction types, also helical 
gears for low ratios and double helical 
gears for high-power service. Attention is 
also called to the pressure oiling system 
for heavy-duty service. 

POLYPHASE MOTORS. 
137 issued by the Wagner Electric 
pany, 6400 Plymouth Avenue, St. 
describes the Wagner wound-rotor — slip- 
ring polyphase motors. Illustrations are 
given showing various types of the motors, 
and curves showing the relation between 
torque and speed are included. Attention 
is also called to the Fynn-Weichsel motor 
for use in combination with the slip-ring 
motor. 

AUTOMATIC SWITCHING EQUIP- 
MENT.—Bulletin No. GEA-295 issued by 
the General Electric Company, Schenectady, 
N. Y., entitled “Automatic Switching 
Equipment,” describes and illustrates its 
various types of automatic switching 
equipment for railway service, hydro-electric 
generators, mining and industrial service, 
central-station service, reclosing feeders, 
railway signal work, etc. Attention is also 


SOCKETS, 
BETC.—Harvey 


-~ Bulletin No. 
Com- 


Louis, 


called to the telemetering equipment which 
has been developed for obtaining meter 
and instrument readings over telephone 


circuits or their equivalent. 


PHOSPHOR BRONZE. — The 
Brass Company, Waterbury, Conn., is dis- 
tributing a folder entitled “Anaconda Phos- 
phor Bronze” and containing information 
on phosphor bronze. It gives the prop- 
erties of Anaconda phosphor bronze and 
also the various commercial forms in which 
the alloy is manufactured. 

ATR WASHERS.—The Amertcan Blower 
Company, Detroit, has issued bulletin No. 
1,923, describing the “Sirocco” air Wwash- 
ers. It contains illustrations of several 
applications and various parts of the flush- 
ing nozzle. Dr. Hill’s psychrometric chart 
and comfort chart and drawings showing 
several methods of arrangement of humid- 
ity control are included. 


American 


SINGLE AND POLYPHASE WATT- 
HOUR METERS.—Builetin No. 70 issued 





by the Sangamo Electric Company, Spring- 
field, Ill., contains instructions for install- 
ing, for making connections, testing, read- 
ing and other information on the Sangamo 
type “H” single and polyphase watt-hour 
meters. It contains drawings showing con- 
nections for testing each element of the 
meter, tables for constant and _ relative 
speeds of various meters and tables of train 
ratios and disk constants for the type “H”’ 
meters. Calibration data for testing the 
type “H” 60-cycle meter are also included. 

FLOODLIGHTING PROJECTURES. — 
Bulletin No. 216 issued by the Electric 
Service Supplies Company, Seventeenth 
and Cambria Streets, Philadelphia, entitled 
“Golden Glow,” describes and_ illustrates 
the “Golden-Glow”’ jsystem of floodlighting. 
It contains numerous illustrations showing 


various applications of the floodlighting 
system, practical engineering data cover- 
ing the subject of floodlighting and in- 


installing the ‘‘Golden-Glow” 
Dimension diagrams and perform- 


structions for 
system. 


ance curves are also included. 
WATER TESTER. — Two booklets are 


being distributed by James G. Biddle, 1211 


Arch Street, Philadelphia, entitled ‘The 
Dionic Water Tester’ and “Recording 
Dionic Water Tester,” describing the 


“Dionic” water tester for making a salinity 
test, and the recording type ‘“Dionic’’ water 
tester respectively. 

ENTROPY CHART.—A convenient chart 
for the use of engineers who have occasion 
to calculate quantities connected with the 
expansion of steam is being distributed by 
the De Laval Steam Turbine Company, 
Trenton, N. J. The Mollier diagram is 
printed upon a stiff sheet of Bristolboard, 
attached to which is a scale which can be 
detached and used directly for measuring 
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heat available, spouting velocity, pounds of 


steam per horsepower and duty between 
given pressure limits on the entropy dia- 
gram; that is, the chart and scale give 


these quantities directly for a perfect heat 
motor. 

WELDING SUPPLIES. — The 
Electric Company, Cleveland, has 


Lincoln 
issued a 


new catalog covering its line of welding 
supplies, including cables, glass, shields, 
welding electrode, aprons, gloves, brushes, 


electrode holders, etc. 








Construction 
News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


PORTSMOUTH, N. H. — Bids will be 
received by the Bureau of Supplies and 
Accounts, Navy Department, Washington, 


Db. C., until Dec. 29, for 10,000 incandescent 
lamp sockets for the local navy yard 
(Schedule 4830). 

SALEM, N. H.—The property of the 
Salem Electric Company, which’ supplies 


service in Salem 


acquired by 


has been 
Dewing, Har- 


and Windham, 
Prof. Arthur S. 
vard University, Cambridge, Mass. The 
new owner proposes to make extensions to 
the lines and improve the service. 

WATERTOWN, MASS.—The Hood Rub- 
ber Company plans to install electric power 
equipment in two factory additions, to cost 
about $175,000. 


Middle Atlantic States 


BROOKLYN, N. Y.—The Sandor Paper 
Box Company, 169 Franklin Street, plans 
to install electric power equipment in its 


proposed addition, to cost 
William Hohauser, 1400 
York, is architect. 

BROOKLYN, N. Y.—Bids will be received 
by the Bureau of Supplies and Account, 
Navy Department, Washington, D. C., until 
Dec. 29, for furnishing searchlight carbons, 
sheet mica, electrical supplies, insulating 
tape, flashlights, refrigerators, etc., to the 
Navy Supply Depot, Brooklyn, N. Y. 

BROOKLYN, N. Y.—The Bush Terminal 
Company, 100 Broad Street, New York, 
plans to install electric power equipment 
in a proposed addition to its terminal ware- 
house on Thirty-ninth Street, to cost about 
$500,000. William Higginson, 15 Park 
tow, New York, is architect. 

GOVERNORS ISLAND, N. Y.—Bids will 
be received by the Signal Corps Procure- 
ment District, Governors Island, until Jan. 
8, for one automatic telephone switchboard 
(Circular 17). 

LOWVILLE, N. Y.—Plans for the pro- 
posed fiber can manufacturing plant to be 
erected by the Smith-Lewis Fibre Corpora- 
tion include a power plant. 

NEW YORK, N. Y. — Electric power 
equipment will be installed in the proposed 
baking plant to be erected by S. Cushman 
Sons, Inc., 51 East Burnside Avénue, at 
518-26 West Fifty-fifth Street, to cost 
about $400,000. 

SALAMANCA, N. Y.—The installation of 
an electric traffic control system in the 
business district is under consideration by 
the City Council. 

SYRACUSE, N. Y Right of way is 
being secured by the Syracuse Lighting 
Company for its proposed transmission line 
to serve the towns of Hastings and 
Constantia in Oswego County and several 
towns in Onondaga County. 

WESTERLO, N. Y. Application has 
been made by the Westerlo Electric Service 
Company for authority to exercise an elec- 
tric franchise granted by the town of 
Westerlo. 

MILESBURG, PA.—Plans are being con- 
sidered by John McCoy, owner of the old 
McCoy and Linn furnace on Spring Creek, 
near Milesburg, to build a hydro-electric 
plant on the site. The initial installation 
will consist of a 350-hp. waterwheel, a 
250-kw. generator and auxiliary equipment. 
The Keystone Power Corporation, Ridg- 
way, it is understood, has contracted for 
the entire output of the proposed plant. 

OAKS, PA.— The Philadelphia Rubber 
Works, Inc., Land Title Building, Phila- 
delphia, plans to install electric power 


$100,000. 
New 


about 
Broadway, 
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equipment at its proposed local mill, to 
cost about $400,000, with machinery. The 
Osborn Engineering Company, 7016 Euclid 
Avenue, Cleveland, is architect and engineer. 

REDBANK, PA.—The W. J. James Coal 
Mining Company plans to rebuild its power 
plant on the bank of the Allegheny River, 
recently destroyed by fire with loss of about 
$20,000. 

BALTIMORE, MD. — Electric power 
equipment will be installed in the proposed 
addition to the local distributing plant of 
Montgomery, Ward & Company, on Monroe 
Street, Chicago, to cost about $800,000. 

SKELTON, W. VA.—The Elkhorn-Piney 
Coal Mining Company plans to install elec- 
tric power equipment at its properties in 
connection with a new tipple and other 
improvements, to cost about $175,000. 


SCOTTSVILLE, VA.—The Town Council 
has granted the Central Virginia Power 
Company, Roanoke, a franchise to supply 


electricity here. The 


a transmission 


company is erecting 
line from its plant at 
Reusens to Schuyler, which later will be 
extended to Esmont and Scottsville. 
BELLEVUE, D. C Bids will be received 
by the Bureau of Supplies and Accounts, 
Navy Department, Washington, until Dee. 
29, for two motor-generator sets and spare 
parts (Schedule 4812) 
WASHINGTON, D. 
$160,000 has been 
Bureau to the 


C.—An 
granted by 
District 


increase of 
the Budget 
Electrical Depart- 
ment in order that it may install street 
lamps in new streets that are opened. 
An appropriation of $4,200 has been made 
for installing a police patrol signal system 
in the new Thirteenth police precinct. For 
extension to the fire-alarm system $12,000 
has been granted. 


North Central States 


DETROIT, MICH.—Plans are being pre- 
pared by Smith, Hinchman & Grylls, 
architects and engineers, 800 Marquette 
Building, for substation 11, for the munic- 
ipal lighting system, in connection with the 
Morrell Street power station. 

HOLLAND, MICH. 
templated by the 
Company to its 
coming year, 
about $90,000. 


LORAIN, OHIO—An ordinance providing 
for the installation of ornamental lamps on 
Broadway from the Nickel Plate Railroad 
tracks to Sixteenth Street has been passed 
by the City Council. 

OAK HARBOR, OHIO—Plans 
building the brick and tile 
plant of the William E. Dee Company, re- 
cently destroyed by fire with a loss of 
about $270,000 include a power house. 

CHICAGO, ILL.—Bids will be received 
by the Signal Corps Procurement District, 
Chicago, until Jan. 5, for 300 switchboard 
jacks, 110 switchboard keys, telephone 
switchboard relays, sockets, ete. (Circu- 
lar 15). 

FISH CREEK, WIS.—The Northern 
Lights Power Company has been organ- 
ized to supply light and power service in 


Extensions are con- 
Michigan Bell Telephone 
local system during the 
involving an expenditure of 


for re- 
manufacturing 


Fish Creek. William Pelke is president of 
the company. 

tAYS MILLS, WIS. — Arrangements 
have been completed by the Interstate 


Power Company, Chicago, for the construc- 
tion of a new power house on the Kickapoo 


River, to replace the present station. The 
new plant will supply power to Mount 
Sterling, Seneca, Eastman, Bell Center and 
Soldiers Grove. The equipment will in- 
clude two water wheel driven units of 
125 kw. capacity each. 

MILWAUKEE, WIS.—The Board of 


Estimates has approved an issue of $80,- 
000 in bonds to finance the installation of 
street lamps, particularly in newly annexed 
territory, now without lighting service. 

SPARTA, WIS.—Contract has been 
awarded by the City Council to the North- 
ern States Power Company, Eau Claire, 
for extensions of the ornamental lighting 
system on Water and Court Streets and 
on Jefferson Avenue. 

WASHBURN, WIS.—Recommendations 
have been made by the Wisconsin Railroad 
Commission to the Washburn Waterworks 
Company to _ install electrically-operated 
pumps to replace the present steam-driven 


pumps. The cost is estimated at about 
$10.000. 

WEST BEND, WIS.—To provide for 
future extensions, it is understood, the 


West Bend Heating & Lighting Company 
has purchased the water power properties 
of the West Bend Woolen Mills Company. 
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GRAND RAPIDS, MINN.—The Itasca 
Paper Company, St. Paul, will make exten- 
sions in the power plant at its local mill, 
including the installation of additional 
equipment. Electric power equipment will 
be installed in connection with general mill 
expansion. 

MUSCATINE, IOWA—The City Council 
has called a special election to be held on 


Dec, 28, to vote on the proposal to issue 
$100,000 in bonds for extensions and im- 


provements to the municipal electric light 
and power plant. 

STRAWBERRY POINT, IOWA —Ar- 
rangements are being made by the City 
Council for the erection of a transmission 
line to connect with the system of the 
Northeastern lowa Power Company Cler- 
mont, for local service. 

TENNANT, LOWA—The City Council 
has sold a bond issue, the proceeds to be 
used for the installation of a lighting sys- 
tem. 

JOPLIN, MO.—The Bunker Hill & Sulli- 
van Company plans to install electric power 
equipment in its proposed local zinc plant, 
to cost about $500,000. 

_ COURTENAY, N. D.—The City Council 
is considering a proposal for the erection 


of a transmission line to connect with the 
System of the Otter Tail Power Company, 
Fergus Falls, Minn., for local commercial 
Service. 

FARGO, N. D.—The City Council has 
approved an ordinance providing for the 
installation of ornamental lamps on _ por- 
tions of Third, Fourth and Fifth Streets, 


and other thoroughfares in the downtown 


section. R. T. Jacobson is city engineer. 

NORFOLK, NEB.—tTentative plans are 
ungér consideration by the City Council 
for extensions and improvements in the 
street-lighting system in the downtown 
district. 

SPENCER, NEB.—The Northern WNe- 
braska Power Company, Deweese, has ap- 
plied for permission to issue $900,000 in 


capital stock, the proceeds to be used for 
the construction of a proposed hydroelectric 
plant on the Niobrara River, near Spencer. 
The cost of power station is estimated at 
$500,000. 





Southern States 


MOREHEAD, N. C.—The Town Coun- 
cil is considering issuing $75,000 in bonds 
for the construction of a new municipal 
electric plant. 

JESUP, GA.—The City Council is con- 
sidering the installation of an ornamental 
lighting system in the business district. 


DAYTONA, FLA.—Contract has _ been 
awarded by the Florida Investors Company 
to the Daytona Public Service Company 
for furnishing electricity to the Holly Hills 
Heights 

PANAMA 
been made 
sion by the 
permission 
Keonfina 
develop 


FLA.—Application has 
Federal Power Commis- 
Power Company for 

power plant on 
Panama City, to 


CITY, 
to the 
Eeonfina 
to build a 
Creek near 
1,500 hp. 
SARASOTA, FLA.—The 
& Light Company is planning 
its transmission lines in a 
Sarasota County. 


DYERSBURG, 


Power 
extend 
of 


Florida 
to 
portion 


TENN.—Plans are being 
considered by the Dyersburg Ice & Coal 
Company for the construction of ice and 
cold storage plants, to cost about $100,000. 


ELIZABETHTON, TENN.— Plans are 
under consideration by the officials of the 
Watauga Power Company and the Bristol 
Gas & Electric Company, both of Bristol, 
controlled by the Cities Service Company, 
New York City, for the construction of a 
large dam and power house on_ the 
Watauga River Elizabethton, to cost 
about $500,000. new project will be 
located about 3 above the present 
dam. 

MITCHELLVILLE, TENN.—The Rail- 
road and Public Utilities Commission has 
approved the franchise granted the David- 
Power Company, 


at 
The 
miles 


son County Light & 

Springfield, to build and operate an elec- 

tric distribution system in Mitchellville. 
NASHVILLE, TENN.—Bids will be re- 

ceived by the Board of Public Works at 

the office of the City Clerk, until Jan. 26 


for construction of concrete reservoir, fur- 
nishing two million-gallon, motor-driven 
centrifugal pumps, three 6500-hp. water- 
tube boilers, underfeed stokers, coal and 
ash-handling equipment, ete. The J. N 
Chester Engineers, Union Bank Building, 
Pittsburgh, are engineers. 


ELECTRICAL WORLD 


has 
Com- 


BIRMINGHAM, ALA.—Permission 
been granted the Alabama Power 
pany to erect a transmission line from 
Oneonta to Altoona, 10 miles, with a dis- 
tribution system in Altoona; a transmis- 
sion line from Remlap to Village Springs, 
10 miles long, with distribution system in 
Remlap, Village Springs and Springville, 
and also a 6-mile transmission line from 
Hartselle to Falkville, with distribution 
System at Falkville and at Goodwater. 


FAIRFIELD, ALA.—Plans are under 
consideration by the Tennessee Coal, Iron 
& Railroad Company to build an electric 
power plant to utilize gas of the new blast 


furnaces, the equipment to include two 
turbo-generators of 25,000 kw. capacity. 
FORT PAYNE, ALA.—Application has 
been made by the Fort Payne Utilities 
Company, to the Public Service Commis- 


sion for permission to erect a high-tension 
transmission line from Fort Payne to Cen- 
ter and to install a distribution system 
with substation, ete. in Center. The pro- 
posed line will be about 31 miles long 
and will cost about $45,000. 


GANTT, ALA.—Plans are under con- 
sideration by the Horse Shoe Lumber Com- 
pany, to build a hydroelectric development 
on Patsaliga Creek, near Gantt, with ini- 
tial capacity of 6,000 kva., to cost about 
$300,000, with transmission system. The 
Southern Engineering Corporation, Albany, 
Ga., is engineer. 


LEXINGTON, MISS.—The Mississippi 
Power & Light Company, Jackson, is plan- 
ning extensions in its transmission system 
in this district. 


BATON ROUGE, LA.—The Baton Rouge 
Electric Company will build an outdoor 
substation and distribution line take-off at 
its Government Street station. The equip- 
ment will include one bank of three 667- 
kva., 2,300/13,200-volt transformers and 
two 13,200-volt feeder circuits. Part of the 


structure will provide for outgoing 2,300- 
volt distribution circuits. Contract has 
been awarded to Stone & Webster, Inc., 
Boston, C. H. Kelsey, superintendent of 
construction, is in charge. 

WHITE CASTLE, LA.—Bonds to the 
amount of $28,000 have been voted for 
extensions to the municipal electric plant 
and waterworks. 

DAWSON, OKLA.—The Acme _ Brick 
Company, N. P. Anderson Building, Fort 


Worth, Tex., plans to install electric power 
equipment in its proposed local plant, to 
cost about $100,000. George N. Giltinan 
is engineer. 

DRUMRIGHT, OKLA.—The Oklahoma 
Gas & Electric Company, Oklahoma City, 
plans extensions in its transmission system 
in this section for local light and power 
service. 


POND 
Power Company 
transmission line 
Creek, a distance 
about $25,000. 


BRENHAM, TEX.—Texas Utilities Com- 
pany, which is erecting a high-tension line 
from Brenham via Kenney to Bellville, has 
acquired a site near Brenham, on which 
it proposes to erect a substation. 


DALLAS, TEX.—The 
Manufacturing Company. 
Avenue, plans to install electric power 
equipment at its proposed local mill near 
Beckley Avenue, to cost about $125,000. 


JOURDANTON, TEX.—The Texas Cen- 
tral Power Company, San Antonio, which 
recently acquired the property of the Jour- 
danton Water & Light Company, contem- 
plates extensions in its transmission lines in 
this section. 


KERENS, TEX.—Plans for rebuilding the 
cotton ginning mill of the D. W. Ray Com- 
pany, recently destroyed by fire with a loss 
of about $60,000, include a power plant. 


NACOGDOCHES, TEX. The City 
Council is considering an issue of $50,000 
in bonds for extensions and improvements 
to the municipal electric light and power 
plant, and also $50,000 in bonds for water- 
works extensions. 

NAVASOTA, TEX.—Extensions and im- 
provements are contemplated by the Texas 
Public Utilities Company to its local ice, 
light and water plant. 


TRINIDAD, TEX.—Work has started on 
the initial (20,000 kw.) unit of the pro- 
posed steam-driven power plant of the 
Texas Power & Light Company, Dallas, near 
Trinidad. Lignite fuel will be used. The 
plans provide for an ultimate output of 
160,000 kw. 


OKLA.—The United 
erecting 2 
to Pond 


to cost 


CREEK, 
contemplates 
from Medford 
of about 9 miles, 


Lawson Rubber & 
1329 Plowman 
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Pacific and Mountain 
States 


_ BELLINGHAM, WASH.—Plans are be- 
ing considered by the Whatcom County 
Power Company to erect a 6,600-volt dis- 
tribution line, 6 miles long, along the 
Pleasant Valley Road, at a cost of $9,500. 

SPOKANE, WASH.—Work has _ been 
Started by the Washington Water Power 
Company on the erection of a 100,000-volt 
transmission line from Tekoa, Wash,, to 
Kellogg, Idaho, (a distance of about 67 
a? to replace the present 60,000-volt 
ine. 

TACOMA, WASH.—Plans are being pre- 
pared by Robert Young, 1713 North Pros- 
pect Street, Tacoma, engineer, for a pro- 
posed hydroelectric power development on 
the Cle Elum River in Kittitas County, 
with initial capacity of 8,000 hp. The 
project is headed by P. E. Richards, 116 
Perkins Building, Tacoma, and associates. 

PORTLAND, ORE.—Plans have been 
authorized by the City Council for an 
ornamental lighting system on Washington 
Street, from Second to Twenty-third 
Street, using two-lamp standards, to cost 
about $150,000. The city engineering de- 
partment is in charge. 


PORTLAND, ORE.—The_ Spirit Lake 
Railway & Power Company, 1093 Denver 
»Avenue, Portland, has made application for 
permission to appropriate waters from the 
Toutle River, Cowlitz County, Wash., for 
six hydro-electric power developments to 
total 72,000 hp. to cost about $7,700,000, 
with transmission systems. 


FRESNO, CAL.—An operating and con- 
struction budget for 1926 amounting to 
$12,372,000 has been approved for the San 
Joaquin Light & Power Company. The 
largest single item in the budget is $2,789,- 
000 for construction work on the Kings 
River hydro-electric development, work on 
which is under way. The first power house 
in this project, to be known as the Balch 
plant, will have an initial capacity of 
33,000 kva. The entire cost of the plant 
is estimated at $5,000,000. Included in the 
budget is the erection of 28-mile, 110-kv. 
line from the Kerchoff power house to San- 








ger, and a 12-mile line from Piedra _ to 
Sanger to transmit power from the Balch 
plant, at a cost of about $256,000. Another 


million dollars will be expended on substa- 
tions throughout its entire system. 


SANTA MARIA, CAL.—The 
Counties Public Service Corporation has 
appropriated $212,000, for extensions and 
improvements in substations and_ trans- 
mission lines in this district during the 
coming year. 


Midland 


BUTTE, MONT.—The City Council is 
considering a petition for the installation 
of an improved lighting system on_ por- 


tions of Hamilton, Smith, Daly and Shewe 
Streets. 

BUTTE, MONT.—The Montana Power 
Company has applied to the Federal Power 
Commission for a license to erect trans- 
mission lines in Yellowstone, Big Horn and 
Zosebud Counties, totaling about 93 miles. 


HELENA, MONT.—The 
Mining Company plans to 


Mountain 
trans- 


Tron 
erect a 


mission line, 3% miles lomg, for service at 
its properties in Mineral County. 
MALTA, MONT.—Bids will seon be 


asked by the Citv Council for the installa- 
tion of a new municipal electrie lighting 
plant and distributing system. 


Canada 


WINDSOR, N. S.—The timber holdings, 


amounting to about 25,000 acres on the 
St. Croix River, and the Panuke Lakes, 
together with the water privileges, of_ the 
Panuke Pulp & Power Company, has been 
sold to W. H. Chase, Wolfville, and asso- 
ciates. The new owners, it is understood, 


contemplate developing the water power of 

St. Croix River, and eventually building a 

paper mill. 
KLEINBURG, 


ONT. — The Hydro-Elec- 


tric Power Commission of Ontario plans 
to build an outdoor type transformer. sta- 
tion, equipped with three 125-kva. trans- 
formers, in Kleinburg. 

BEAUPRE, QUEBEC. — Plans for the 
proposed local pulp and paper mill to be 


built by a new company now being organ- 
ized by officials of the Bayless Pulp & 
Paper Company, Binghamton, N.. Y., and 
associates, to cost about $1,000,000, include 
“a power plant. 
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Electrical 
Patents 


Announced by U. S. Patent Office 





(Issued December 1, 1925) 


1,563,727. ISOCHRONIZING AND SYNCHRONIZ- 


ING SysTeEM; A. M. Curtis, East Orange, 
N. J. App. filed June 13, 1923. For use 
with high-speed multiple-telegraph sys- 
tems. 


1.563,736. COMBINATION MEDICAL APPARA- 


rus; C. B. Fink, San Francisco, Cal. 
App. filed June 28, 1923. Electric light 
batn. 


1.563.738. REGISTERING DEVICE; O. C. 
New York, N. Y. App. filed 
1923. For telephone system. 

1,563,740. AUTOMATIC TELEPHONE SWITCH ; 


From, 
Aug. 6, 


H. W. Goff, New York, N. Y. App. 
filed April 8, 1922. : 
1,563,748 WELDING; C. H. Humphries, 
Kokomo, Ind. App. filed Aug. 31, 1925. 
1,563,773. CENTRIFUGALLY OPERATED CIR- 
cult BREAKER; G. W. Myers, Rahway, 

N. J. App. filed Aug. 20, 1919. 


1,563,812. RESISTANCE DEVICE AND WELD- 
ING WIRE; A. E. Waller, Bronxville, N. Y 


App. filed July 6, 1921. 

1,563,831. ATTACHMENT FOR’ ELECTRIC 
SwITcHEs; G. A. Burnham, Saugus, Mass. 
App. filed May 14, 1920. Double tank 
for switch of the oil-immersed type. 

1,563,833. HIGH - TENSION AIR - BREAK 
SwitcH: C. Christensen, Chicago, Ill 
App. filed Dec. 5, 1919. 

1.563,845. CIGAR LIGHTER AND STAND; H 
J. Grieshaber, Chicago, Il. App. filed 
Oct. 27, 1924. 

1,563,854. ELectrric Switcu: R. R. Haugh, 
Chicago, Ill. <App. filed April 17, 1922 


For flatirons. 

1,563,859. POLYPHASE 
Jacobs, Chicago, Ill. 
3t,. 1921. 

1,563,906. BaLL STORAGE TRANSMITTER; 
E. E. Kleinschmidt, Long Island City, N. Y.- 
App. filed July 9, 1923. For the trans- 
mission of signals in printing telegraph, 
ete. 


H. 
March 


BuUSBAR: E 
App. filed 


1,563,915. TARULATING MECHANISM’ FOR 
PRINTING TELEGRAPHS; C E. Nelson, 
Brooklyn, N. Y. App. filed June 25, 1923. 

1,563,945. Enectric Motor; V. G. Apple, 
Dayton, Ohio. App. filed July 8&8, 1921 


Means for ventilating the field and arma- 
ture, ete. 
563,946 


HIGH-TENSION TERMINAL: R 


W. Atkinson, Perth Amboy, N. J App. 
filed Feb. 19, 1928. Cable terminal. 
1,563,958. RADIO RECEIVING SYSTEM: J. B 


Brady, Somerset, Md. App. filed Dec. 28, 
1921. 

1,563,989. ELectric ATTACHMENT Pirie: R. 
. Hughes, Oak Park, III. App. filed 
Aug. 29, 1923. 

1,563,994. SYSTEM FOR ADJUSTING DEVICES 
AT A DISTANCE; P. Kaminski. Berlin- 
Pankow, Germany. App. filed Jan. 24, 
1921. 

1,563,999. INCANDESCENT LAMP; E. Kiriak 
tord, Ontario, Canada. App. filed Nov. 


28, 1922. 
1,564,007 
MeNeill, 
May 26, 
similar 


MoTor-CONTROL 

Wilkinsburg, 
1923. For 
machines. 

1,564,010. TRANSLUCENT 
TISING MIRROR; C. 
mersdorf, Germany. 
1915. 

1,564,016. ELEcTRIC 
Hartford, Conn. 
Rotary-snap type. 

1,564,020. AUTOMATIC TELEPHONE SYSTEM; 


SYSTEM R. W 
Pa. App. filed 
excavator hoists and 


LUMINOUS ADVER- 
Nourney, Berlin-Wil- 
App. filed March 1, 


SWITcH: B. C. 
App. filed 


Perkins 
Nov. 4, 1922. 


W. T. Powell, Rochester, N. Y. App. 
filed March 14, 1922. 
1,564,040. AUXILIARY ELECTRIC WATER 
HreATER; T. H. Willson, Seattle, Wash. 
App. filed Jan. 13, 1925. 


1,564,045, 1,564,046, 1,564,047. MertTHOD oF 
MEASURING ELECTRICITY ; H. Cooch, South 
Farnborough, England. App. filed April 
Et, Leads For measuring small alter- 
nating-electric current. 

1,564,063. MECHANICAL Ww. R. 
Hamilton, Montreal, Canada 
App. filed July 18, 1923. 


RECTIFIER ; 
Quebec, 


1,564,070. Rapdio Vacuum TvuBE: H. K. 
Huppert, San Francisco, Cal. App. filed 
Jan. 19, 1923. 

1,564,072. Cigar LIGHTER; J. M. Jackson, 
Parkersburg, W. Va. App. filed Feb. 
14, 1925. 

1,564,086. Execrric Stove Oven; R. M. 


MacInnes, Hamilton, Ontario, Canada. 
App. filed Sept. 12, 1924. 

1,564,124. OPERATING MECHANISM FOR 
TIMEPIECES: G. H. Cooper, Hartford, 
Conn. App. filed April 8, 1922. 


1 


1 


_ 


_ 


-_ 


— 


ELECTRICAL’ WORLD 


564,139 MANUFACTURE OF ALLOY STEELS 
AND IRONS; B. D. Saklatwalla, Crafton, 
Pa. App. filed April 8, 1924 


(Issued December 8, 1925) 


6,223 (reissue) ELECTRICAL SYSTEM; J 
N. Mahoney, Brooklyn, N. Y App. filed 
Aug. 30, 1916. For automatically con- 
necting feeder circuits together undet 


conditions 
HYDROPHONE;: W. H 
Mass., and R. D 


predetermined 
564,192. 
Stoneham, 


Barber, 
Fay, Nahant, 


Mass App. filed May 16, 1921. Sub- 
aqueous sound-receiving device. 

564,201. LoaDING SYSTEM; J. R. Carson, 
Harmon, N. Y., and A. B. Clark, Brook- 
lyn, N. Y. App. filed June 4, 1921. For 


transmission of telephonic currents. 


564,203. {ECEIVER SHUNT: A. B. Clark, 
Brooklyn, N. Y App. filed Sept. 8, 1923. 
Transmission-measuring device. 

564.206. RENEWABLE Fuse; A. E. Clarke, 
Detroit, Mich. App. filed July 2, 1923. 
£564,207. CONTROLLING DEvICcE FoR ELEc- 


TrRIC CircuITs; J. W. Cloud, London, Eng- 


land. App. filed Aug. 15, 1923. As in the 
case of electric irons, lamps or the like 
.564,209. ELECTRICAL CIRCUITS FOR THE 
PRODUCTION OF MusICAL TONES; A. B. 
Crandall, Wyoming, N. J. App. filed 


June 9, 1921. 





964,224. MODULATING APPARATUS FOR 
TELEGRAPH SIGNALS; L. Espenschied, Hol- 
lis, N. Y. App. filed July 29, 1919 
564,228. TrsTING CircuITs: H. Fletcher, 
New York, N. Y. App. filed Dec. 28, 
1921. For telegraph system. 

564,231. TELEPHONE SwitcH: H. W. Goff, 
New York, N. Y. App. filed Sept. 18, 
1923. 

564,235. PROCESS AND APPARATUS FOR 
MELTING AND FINING GLASS; A. L. Har- 
rington, Rosslyn Farms, Pa. App. filed 
Dec. 5, 1923. 

564,259. ELECTRICAL TESTING SYSTEM; 
R. G. McCurdy, Cresskill, N. J App 
filed Dec. 30, 1921 For telegraph net- 
work. 

564,266. ELECTRICAL TRANSFORMER: H. 


Nyquist, E\mhurst, 1 App. filed June 
29, 1921. rransformer arrangement used 
in signaling circuits. 


564,303 SYSTEM FOR LOCATION OF A 
SOURCE OF WAVE ENERGY: P. I. Wold, 
Schenectady, N. Y. App. filed April 18, 


1921. 

,964,321. INSULATING 
TERMINALS; J. A. Cameron, Mount Ver- 
non, N. Y. App. filed Oct. 31, 1922 
,564,322. ELECTRICALLY HEATED STEAM 
BoILer; C. W. Campbell, Denver, Col. 
App. filed Sept. 15, 1924 

564,325. TELEPHONE-EXCHANGE SYSTEM: 
E. E. Clement, Washington, D. C. App. 
filed July 15, 1907 Semi-automatic 
964,335. Fuse MepIumM: F. A. Feldkamp, 
Newark, N. J App. filed Sept. 26, 1924 





COVER FOR SWITCH 


a QUARTZ LAMP; F. Girard. Hanau- 
on-the-Main, Germany. App. filed Aug 
24, 1921. - x 
964,345. INTERFERENCE-REDUCING Sys- 
TEM; FP. Goldstone, Woodhaven, N. Y. 
App. filed Sept. 10, 1921 For reducing 
the interference between electric power 


transmission or distributing systems and 
adjacent systems. : 
564,357. MONITORING 
dall, New 
5. 1919. 

564,371. 

H. L. 
filed 

switch. 
564,377. 


SYSTEM: B 
York, N. Y App. 
Signaling system. 

ELEctTRIC TRON: J. W. Slate and 
Mitchell, High Point, N. C App 
Jan. 29, 1924. Current-control 


Ww. 
filed 


Ken- 


Sept. 


RELEASE FOR ELECTRIC SWITCHES 


oR STOPS FOR Morors: M. C. Spencer, 
East Orange, N. J. App. filed Nov. 5, 
1920. Time-delay relay. 


564,389. DYNAMO-ELEcTRIC 
S. Wheeler. 
filed Oct 12, 
tilation. 


MACHINE; §S. 
Bernardsville, N. J App. 
1922 With improved ven- 


564,391. TELEPHONE REPEATER MONITOR- 
ING SYSTEM: R. S. Wilbur, Lyndhurst, 
N. J. App. filed June 18, 1921. 

564,406. ELECTROLYTIC CELL: M. W. 
Cowles, Fairfield, Conn App. filed May 
2, 1924. 

564,413. Process OF ELECTROPLATING 


METALLIC CADMIUM AND ELECTROLYTIC 


BaTH THEREFOR; C. M. Hoff, Cleveland, 
Ohio. App. filed Jan. 17, 1924. 

564,414. CADMIUM PLaTING: C. M. Hoff, 
Cleveland, Ohio. App. filed Oct. 6, 1924. 


564,421, 1,564,422. PRINTING TELEGRAPH ; 
E. E. Kleinschmidt, Brooklyn, N. Y. App. 
filed Dec. 22, 1920. 


564,449. SECURING ARMATURE COILS; G. 
B. Sayre, Syracuse, N. Y. App. filed 
Nov. 29, 1924. 

564,476. HIGH-FREQUENCY ALTERNATOR; 
Cc. S. Franklin, London, England. App. 
filed June 21, 1921. 

564,478, 1,564,479, 1,564,480. WINDING 


MACHINE: M. B. Grout, Chicago, Tl. App. 
filed April 14, 1922. 


1,564,519. 


1,564,525. 


— 


_ 


_ 


— 


~~ 


~ 


— 


1,564,892. 


1,564,945. 


1337 


1,564,487. AuTOMATIC TELEPHONE SYSTEM ; 
T. G. Martin, Chicago, Ill App. filed 
May 10, 1923. 

1,564,909. APPARATUS FOR REPRODUCING 


SouNDS PHOTOGRAPHICALLY RECORDED ON 


A Fitm: S. A. Berglund, Stockholm, 
Sweden. App. filed April 25, 1923. 

1,564,512. TRANSFORMER FRAME; R. V. 
Bingay. Pittsburgh, Pa App. filed Dee. 


22, 1920. 
.564,518. RECORDING 


_ 


METER; R. P. Brown, 
Philadelphia, Pa. App. filed Dec. 17, 
1924. Electric recording pyrometers and 


the like 

METER; R. P. Brown, Philadel- 
phia, Pa. App. filed Dec. 17, 1924. Sup- 
porting and housing means for recording 
electric pyrometer. 
ELECTRIC VIBRATOR; J. O. Cadieux, 
Conn. App. filed Oct. 28, 1921. 
with a bell, ete. 
564,550. KNOB FoR SNAP SWITCHES; F. P. 
Gates, West Hartford, Conn. App. filed 
Jan. 16, 1924 
564,551. ELectTrRic 
West Hartford, 
1925. Rotary. 


Meriden, 
For use 


SwIitcH: F. P. 
Conn. 


Gates, 
App. filed Jan. 2, 


1,564,561 SHELL FoR INDUCTIVE HIGH- 
TENSION APPARATUS CONSISTING OF AN- 
NULAR INSULATING MEMBERS; H. K 
Griindig, Dresden, Germany. App. filed 
July 6, 1925. 

1,564,581. ELECTROPLATING; W. R. King, 
Newark, N. J. App. filed May 38, 1924. 


564,627. WIRELESS TELEGRAPH AND TELE- 
PHONE TRANSMISSION; H. J. Round, Lon- 
don, England. App. filed March 31, 1920. 


1,564,633. METER POINTER; F. W. Side, 
Philadelphia, Pa. App. filed April 8, 
1925. 

1,564,660 HIGH-FREQUENCY-CABLE TEIEG- 


RAPHY ; 


H. Fassbender, 
Germany, 


Charlottenburg, 
and. EB. 


Habann, Berlin, Cier- 


many. App. filed Aug. 22, 1921. 
1,564,681 ELECTRICAL HEATING DEVICE: 
A. J. Kercher, Berkeley, Cal. <Apn. filed 


April 12, 1923. Replaceable element. 
.564,690.* SEAL FoR LEADING-IN WIRES: O. 
Kruh and E. Wolf, Vienna, Austria. App. 
filed Dec. 23, 1920. In lamps, ete. 
564,761. TERMINAL CLIP: W. W. Daiker, 
Brooklyn, N. Y. App. filed June 19, 1922. 
1,564,778. MULTI-UNIT PANEL: B. 
and R. A. Goeller, New York, N. Y. 
filed Feb. 23, 1921.. Control panel. 
.564,788. SYSTEM FOR THE TRANSMISSION 


Gross 


App. 


OF ANGULAR MoTION: L. E. Hildebrand, 
Clintondale, Mass. App. filed June 16, 
1922. 

1,564,800. ELectTric FURNACE: M. Unger, 
Pittsfield, Mass. App. filed March 12, 
1924. Where the charge is heated by a 


current passing through it. 


1,564,802 END-ScREW TERMINAL: H. E 


Walker, Chicago, II] App. filed March 
19, 1923. For storage battery. 

1,564,803. CLtock; H. E. Warren, Ashland, 
Mass. App. filed Jan. 13, 1923. Driven 
by electric motors 

1,564,807 RADIO SIGNALING SYSTEM: E. F. 
Alexanderson, Schenectady, N. Y. App 
filed May 4, 1918. 

1.564,817. ATTACHMENT PLuG; R. B. Ben- 
jamin, Chicago, Ill, and Cc. E. Warner, 
Berwyn, Ill App. filed May 10, 1920. 

1,564,836. CONTROL SYSTEM FOR THREE- 
UNIT TURBINE EXxcITer Sets: E. G. Dud- 
ley, Schenectady, N. Y. App. filed Nov. 
10, 1923. 

1,564,840 ELECTRICAL Contact: G. S 
Faber, Chicago, Ill. App. filed March 28, 
1924. Mercury switch. 

1,564,850 ELEcTRIC BELL: G. A. Huber, 


Landing, N. J. App. filed June 7 


1,564,852 ELECTRON-DISCHARGE 
Tus; A. W. Hull, 
App. filed Sept. 8, 1921. 
.564,871. ELectricaL CONNECTOR DEVICE: 
S. McClatchie. Cambridge, Mass. App. 
filed Jan. 16, 1920 Swivel attachment 
plug 
1,564,877 COMMUTATION 
METERS: F. S Marcellus, 
N. Y. App. filed Nov. 2. 
ELECTRIC WELDING 
G. H. Phelps, Warehouse 
App. filed Jan. 2, 1925. 
1.564,896. COMBINED ELECTRICAL HEATER 
AND BLOWER; S. T. Rinker and E. . 
cone Cleveland, Ohio. App. filed May 3, 
564,916. ATTACHMENT PLUG 


1922 
APPARA- 
Schenectady, N. Y 


DEVICE FOR 
Amsterdam, 
1923. 
APPARATUS : 
Point, Conn. 


— 


; G. B. Weber, 


Chicago, Ill App. filed May 28, 1920. 
Heavy duty 

1.564,918. INSULATOR CLAMP: J. T. Wil- 
liams, Syracuse, N. Y¥. App. filed Aug. 
5, 1921. 

1,564,938. Fietp ReeuLator: P. I. Chan- 
deysson, St. Louis, Mo. App. filed April 
29, 1922. 

1,564,939. CARBON PiLe Supportr; P._ I. 
Chandeysson, St. Louis, Mo. App. filed 


Oct. 13, 1922. 
ELEcTRIC CorE OvEN; F. A. Cole- 
man, Cleveland, Ohio. App. filed April 


28, 1923. 
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Utility Stocks Irregular 


Declines Outnumber Gains in Week of 
Moderate Activity in Pre- 


Holiday Market 


O A LARGE extent the market for 

the week in electric power and light 
stocks followed the course of the gen- 
eral market, where trading lapsed into 
a state of reduced activity and where 
small advances and declines appeared 
throughout -the list. Attention for the 
time seems to be occupied with matters 
other than the speculative markets, al- 
though, it must be recorded, the losses 
in the utility list for ‘the week some- 
what outnumbered the advances. 

On the New York: Stock Exchange, 
where American Water Works & Elec- 
tric Company’s stock had run up to 76 
for a new record high, for example, the 
price of that spectacular issue fell at 
one time below 70 during the week on 
the withdrawal of active buying such as 
had characterized the market of the 
week before. On the New York curb 
market Lehigh Power Securities, which 
earlier in the week had climbed for- 
ward to 191, afterward fell to 184, a 
loss of nearly seven points from the 
week’s best price. Persistent reports in 
the Street tell of a recapitalization plan, 
but no official statement on the matter 
has been issued. Another curb issue 
that underwent an important change in 
value during the week, although the 
change represented improvement rather 
than a loss, was Tampa Electric, which 
at 2924 registered a gain of nine and a 
half points from its position of the 
week before. 

Large, persistent orders for the 
shares of the Southeastern Power & 
Light Company have made an appear- 
ance within the last two weeks and 


Financial and Corporate 


helped to drive the price of that issue 
again to 34 and a fraction, or about to 
the highest price in history for South- 
eastern. Smart gains in earnings and 
talk of what may be done to Muscle 
Shoals have had a favorable effect on 
the stock. Electric investors lost 
ground, but interest has been awakened 
in two new investment concerns of the 
same general character, Utility Shares 
Corporation and American States Secu- 
rities, both listed on the New York 
curb market. 





Company Reports 


The following statements of earnings 
have been issued by electric light and 


power companies for the month of 
November: 
Gross Earnings for 
Novembe 7 

Name of Company 1925 924 
Adirondack Power & Light... $750,501 aoa 
Alabama Power........... . 1,065,065 874,615 
Central Maine Power. 369,056 349,249 
3 ities Service. . . 1,557,063 1,259,961 

Columbia Gas & Electric. 3,378,972 2,149,500 
Cumberland County Power «& 

Light*...... : : 327,422 314,142 
Detroit Edisonf........... 3,476,019 2,810,324 
Manchester Trac., Lt. & Pwr 221,811 217,035 
United Gas & E lectric . 1,339,928 1,198,520 


* October 
t+ Includes other revenue. 





October Customer Sales 
Lowest of the Year 


Based upon monthly reports received 
by the ELECTRICAL WORLD from electric 
light and power companies selling stock 
direct to customers and employees, it 
is estimated that during October a total 
of 160,000 shares were sold in this 
manner. The total value of the stock 
sold is estimated at $16,150,000, the 
lowest figure for any month in 1925 
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A MATERIAL Daor 2 IN CUSTOMER OWNERSHIP SALES SINCE LAST SPRING 





and $12,600,000 under the sales reported 
in October of last year. A total of 
20,400 customers participated in the 
sales during October. 





October Revenue Totals 
$128,800,000 


Reports received by the ELECTRICAL 
Wor.p from electric light and power 
company systems totaling 77 per cent 
of the total generator rating of the 
industry indicate that the gross reve- 
nue during the month of October was 






‘Total Monthly Revenue of Central Station Companies 
{Millions of Dollars) 
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OCTOBER REVENUE 14.8 PR 
OvER LAST YEAR 


$128,800,000, an increase of $16,600,000, 
or 14.8 per cent over October of last 
year. The operating expenses totaled 
$60,220,000 in October against $54,300,- 
000 in October of last year. 





New Capital Issues 


In spite of forecasts to the contrary, 
the past week proved to be unusualiy 
active in new electric light and power 
financing. Five utility companies raised 
$13,062,500 in new stoek and bond is- 
sues. The Minnesota Power & Light 
Company made an offering of first and 
refunding mortgage gold bonds amount- 
ing to $3,000,000 at 964 and interest, 
yielding about 5.23 per cent. A new 
issue of [Illinois Northern Utilities 
Company first and refunding mortgage 
5 per cent gold bonds was offered, the 
price being 924 and interest, yielding 
over 5.50 per cent. This piece of financ-- 
ing involved a total of $2,500,090. The 
Malone Light & Power Company par- 
ticipated in the week’s financing to the 
extent of $737,500. The Wisconsin 
Power & Light Company offered first 
lien and refunding mortgage 54 per 
cent gold bonds, series D, to the 
amount of $1,200,000, the price being 
984 and interest, yielding about 5.60 
per cent. 

The Connecticut 


Electric Service 





DECEMBER 26, 1925 


Company, details concerning the forma- 
tion of which are published elsewhere 
in this issue, offered 90,000 shares of no 
par value cumulative convertible pre- 
ferred stock at $62.50 per share flat, to 
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yield 6.40 per cent. Pro seeds of this 
financing will be used to pay in part 
for the acquisition of stocks of operat- 
ing companies and for other corporate 
purposes. 


a nennst ieee 


Columbia Gas & Electric Earnings Go Up 


Annual Gross Revenues in Ten 


Years Have Risen from Only 


$8,044,532 to $32,543,826—New Columbia Park 


Station Should 


Swell Income 


By PAUL WILLARD GARRETT 


NCORPORATED about twenty years 

ago, in 1906, the Columbia Gas & 
Electric Company has __ successfully 
passed through its difficult period and 
today is numbered among the larger 
utilities of its description. Only re- 
cently Philip G. Gossler, president of 
the company, announced that his utility 
now was earning more than ever in its 
history as a result of the consistently 
upward trend in the volume of output 
for the various individual companies of 
the system. In the twelve months 
ended November 30, for example, gross 
revenues established a new record high 
at $32,543,826, a figure that compares 
with a total of $25,831,476 for the corre- 
sponding months of the year ended No- 
vember 30, 1924. Aggregate revenues 
were $8,044,532 in 1915. 

Even more remarkable is the growth 
of net earnings that the man- 
agement has been able to 


show in the last ten years as 
substantial investments in 7 


property gradually have come 
to be reflected in improved 
net earnings. After deduct- 
ing such items as operating 
expenses and fixed charges, 
for example, net income avail- 
able for dividends (after de- 
preciation) during the twelve 
months ended November 30 
totaled $9,373,497 as against 
$6,374,849 for the correspond- 
ing months of a year ago. 
Ten years ago the correspond- 
ing surplus was below a 
million dollars. That net 
earnings should continue to 
expand would appear to be a 
logical expectation in view of 
the fact that the Columbia 
Gas & Electric system re- 
cently has begun to enjoy the 
benefits of the new Columbia 
Park (Miami Fort) gener- 
ating station near Cincinnati. 
On this development Mr. Gossler 
said a week ago that an _ impor- 
tant industrial center had been created 
in southwest Ohio and northern Ken- 
tucky from the growth of which the 
Columbia system will benefit. He also 
said that, through the use of pulverized 
coal as fuel, 600-lb. steam pressure and 
the incorporation of numerous other 
modern engineering features, power 
production at a minimum operating cost 
had been made possible and that “a 
substantial increase in the power de- 
mand as well as increased earnings 
for the company may be expected.” 
On the company’s consolidated bal- 
ance sheet for June 30, 1925, assets 
were carried at $161,790,466, of which 


1915 1916 


the property account represented $136,- 
777,880 of the total, investments 
$7,411,869 and current assets $11,745,- 
447. On the opposite side of the ledger 
were recorded current liabilities of 
$5,730,050, less than half the amount 
of current assets. That a substantial 
amount was left for reserves and sur- 
plus may be seen from the fact that a 
wide margin existed between the total 
assets and the aggregate of liabilities 
entered in the shape of current liabil- 
ities, stocks and bonds. Funded debt 
was carried at $40,804,740, preferred 
stock at $23,169,600, common stock at 
$50,000,000 and minority interests at 
$12,811,200. 

Consistent recent improvement in the 
financial position of the Columbia Gas 
& Electric Company has drawn atten- 
tion to the company’s bonds and pre- 
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ferred stock, and, it may be added, to 
the common shares which are listed and 
actively dealt in on the New York 
Stock Exchange. From a 1924 low of 
33 and a 1925 low of 45%, established in 
January this year, these shares in Oc- 
tober, 1925, established a new record 
high at 86. The common stock, which 
does not now have a par value, re- 
ceives dividends at the rate of $2.60 a 
year, payable quarterly. 

———— 


North American Edison Listing.—The 
New York Stock Exchange has author- 
ized the listing of 200,000 shares (with- 
out par value) preferred stock of the 
North American Edison Company. 
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West Penn Merger Approved 


The Maryland Public Service Com- 
mission has authorized the West Penn 
Electric Company to acquire all the pre- 
ferred and common stock of the West 
Penn Company and all of the common 
stocks of the Potomac Edison Company 
and of the Keystone Power & Light 
Company and all the subsidiaries of the 
American Water Works & Electric 
Company. The consolidation brings 
under control of the West Penn Electric 
Company, recently organized in Mary- 
land, an aggregate of 500,000 hp. and 
2,100 miles of transmission line, serving 
a population of approximately 1,100,000 
in an area of 22,000 square miles in 
portions of Maryland, Virginia, West 
Virginia, Pennsylvania and Ohio. 





Dividends Declared 


The quarterly dividends listed below 
were announced by electric light and 
power companies and electrical manu- 
facturing companies: 


Per When 

Name of Company Cent Payable 
Abitibi Power & Paper, pf ; 7 i} Jan. 2 
American & Foreign Power, Allot. 

Ot ee ee we 
Arkansas Central Power, pf oe > ae ee 
Associated Gas & Elec., class A* . Feb. 1 
Associated Gas & Electric, orig. pf 87; Jan. 2 
Assoc. Gas & Elec., $7 div. series - $1.75 Jaa. 2 
Assoc. Inter. Electric., class A : 62; Jan. 2 
Binghamton Lt., Ht. & Pwr., 7% pf i060 CUJan. 2 
Binghamton Lt., Ht. & Pwr., 6% pf. 13; Jan. 2 
Central Illinois Light, 6% pf..... . . 1} Jan. 1 
Central Illinois Light, 7% pf... ... - i Jan. 1 
Central Power, pf a wate ae RS 1% 0=6Jan. 15 
Cincinnati Gas & Electric...... 1; Jan. | 
Cities Service, com. Tf 5 Feb. 1 
Cities Service, com. tf ; Feb. 1 
Cities Service, pf. and pf. i + i Feb. 1 
Coast Valleys Gas & Elec.,6% pt. A. $1. 50 Dec. 31 
Coast Valleys Gas & Elec.,7% pf. B. $1.75 Dee. 31 
Columbia Ry., Gas & Elec., pf 1} Jan. 2 
Columbus Elec. & Power, com 2f Jan. 2 
Columbus Elec. & Pwr., 2d pf. 13 Jan. 2 
Columbus Ry., Pwr. & Lt., neweom. $3 Jan. 2 
Columbus Ry., Pwr. & Lt., pf. B.... $1.62 Feb. 1 
Dominion Pwr. & Trans., pf 1} Jan. 15 
Kastern Kansas Pwr., pf ii Jan. 2 
Eastern New Jersey Pwr., pf $2 Jan. 1 
Eastern Texas Elec., com $1.25 Jan. 2 
Eastern Texas Elec., pf iF Jan. 2 
Edison Elec. [llg. of Brockton, ex $! Dec. 31 
Elec. Controller & Mfg., com $1.25 Jan. 2 
Elec. Controller & Mfg., pf ii Jan. 2 
Elec. Bond & Share, pf. 1} Feb. 1 
Elec. Bond & Share Securities, cap 25 Jan. 15 
Elmira Water, Lt. & R.R., Ist pf. 1} Dec. 31 
Elmira Water, Lt. & R.R., 2nd pf. i Deo. 31 
Florida Public Service, pf ii Jan. 2 
General Gas & Elec., com. A 374 Jan. 2 
General Gas & Elec., $8 pf. A - $2 Jan. 2 
General Gas & Elec., $7 pf. A $1.75 Jan. 2 
General Gas & Flee., pf B - $1.75 Jan. 2 
Illinois Power, 6% pf ‘ 1} Jan. 2 
Illinois Power, 7% pf 1? Jan. 2 
Johns-Manville ; ife “ee Z 
Kansas Elec. Power, pf Wi Jan. 2 
Lowell Electric Light, extra 7 Dec. 3! 
Memphis Power & Light, pf $1.75 Jan. 2 
Metropolitan Edison, pf. B $1.75 Jan. 2 
Metropolitan Edison, pf.C. $1.50 Jan. 2 
Mississippi River Power, pf 14 Jan. 2 
New Jersey Power & Light, pf 1? Jan. 2 
North Penn Power, pf 3 Jan. 2 
Ottawa Light, Heat & Power. com 1} Dec. 31 
Ottawa Light, Heat & Power, pf 13 Jan. 1 
Parr Shoals Power, pf. % Jaa. 2 
Power Corp. of N. Y., pf 1% 06oJan. 2 
Puget Sound Power & Light. com 1 Jan. 15 
Puget Sound Power & Light, pr. pf 1} Jan. 15 
Puget Sound Power & Light, pf 1} Jan. 15 
Savannah Elec. & Power., deb. A 2 Jan. 2 
Sayre Electric., 7% pf. .. 12 Jan. 2 
Shawinigan Water & Power 2 Jan. 15 
Tennessee Elec. Pwr., 6% Ist pt $1.50 April 1 
Tennessee Elec. Pwr., 7% Ist p $1.75 April | 
Tennessee Elec. Pwr., 7.2% \st pf $1.80 April 1 
Tennessee Elec. Pwr., 6% Ist pft .50 Feb. 1 
Tennessee Elec. Pwr., 6% Ist pf.t .50 Marchi 
Tennessee Elec. Pwr., 6% Ist pft .50 April 1 
Tennessee Elec. Pwr., 7.2% 'st pf.t .60 Feb. 1 
Tennessee Elec. Pwr., 7.22% Ist oft . 60 March! 
Tennessee Elec. Pwr., 7.2% Ist pft. . 60 April 1 
Washington Water Power Jan. 15 
West Kootenay Power & Light., pf 12 Jan. 2 
West Penn Power, 7% pf...........- i} Feb. 1 
West Penn Power, 6% pf 13 Feb. 1 

* Payable in class A stock. t Monthly. tPayable 


in common stock. 
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New Public Service Company 
Organized 


The General Public Service Corpora- 
tion has been incorporated under the 
laws of Delaware with powers to invest 
in the securities of public utility and 
other corporations. It has an author- 
ized capital stock of 75,000 shares of 
$6 dividend cumulative preferred stock, 
35,000 shares of $7 dividend cumulative 
convertible preferred stock and 1,000,- 
000 shares of common stock, all without 
par valve. 

A banking syndicate, headed by Stone 
& Webster, Inc., and including Esta- 
brook & Company, Blodget & Company, 
and Tucker, Anthony & Company, has 
subscribed for 250,000 shares of com- 
mon stock at $10 per share. The new 
corporation has made an offer to the 
preferred and common stockholders of 
the Public Service Investment Com- 
pany to exchange their stock for stock 
in General Public Service Corporation 
on the basis of one share of $6 pre- 
ferred and one share of common of the 
new corporation for each share of 6 
per cent preferred of Public Service 
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Investment Company. The exchange 
may also be made on the basis of one 
and a quarter shares of $7 convertible 
preferred and five shares of common 
of the new corporation for each share 
of common stock of Public Service In- 
vestment Company. 


——_»—_—. 


To Issue Stock to Finance Acquisi- 
tion of Keokuk Dam.—The Union Elec- 
tric Light & Power Company of St. 
Louis has filed with the Missouri Public 
Service Commission an_ application 
for authority to issue and sell $10,500,- 
000 in additional stocks to finance the 
recent acquisition of the hydro-electric 
power dam and plant at Keokuk, Iowa, 
reported in the December 5 issue of the 
ELECTRICAL WORLD. The North Ameri- 
can Company, parent company for the 
Union Electric, secured 7,433 shares of 
the 7,500 outstanding common stock of 
the Central Mississippi Valley Electric 
Company in the move to secure control 
of the Keokuk Dam. Of the 160,000 
shares of outstanding common stock of 
the Mississippi River Power Company, 
the North American Company secured 
154,072 shares. Outstanding securities of 


Stock and Bond Quotations of Electric Light and Power and 


(Prices on New York stock market unless otherwise noted. 


Bid Price 
Saturday, Low High 
_Dec. 19 1925 1925 


Companies 





STOCKS 

Abitibi Pwr.& Paper, com.—no par j72] 62 76} 
Adirondack P wr & Lt RE sn bee 102° 98 106 
Adirondack Pwr. & Lt.—8°% pf... o. ae 103 115 
Adirondack Pwr. & Lt., com.—50 2 75 31 98 
9). eee 104) 973 106 
Allis-C haimers Mfg pf.. . J108 103: 109 
Allis-Chalmers Mfz., com... ne Le 71} 97; 
Amer. & Foreign Pwr, pf 25% pad...2135 1143 142 
Amer. & } oreign Pwr 7% pf.— nopar ;92 87 94 
Amer. & Foreign Pwr., com. nopar ; 43} 27: 51} 
Amer Bosch M agne to, com.—nopar 7 32 264 543 
Amer. Brown, Boveri, ptc., stk. j49?} 49] 535 
Amer Elec. Pwr., pf ; c101t 91 1043 
Amer, Gas & Flec., 6% pf.—nopar 91} R5 93 
Amer. Gas & Elec., com.—nopar... 79 70 85 
Amer. Lt. & Trac., 6° iiss sé eee as 114 93 15 
Amer. 1.1. & Trac.,com........... 262 139 288 
Amer. Pwr. & It., 6° oe. + aicanwen 95 84 95 
Amer. Pwr. & It., com.—nopar.... 61 52 67: 
Amer. Pub. Serv., 7% Df. ... cece. 94 88 96 
Amer. Pub. Serv., com... .......6. 47 45 90 
Amer. Pub. Utilities, 4% pf........ 79 gadis 
Amer. Pub. Utilities, 6% pf........ 80 71 82 
Amer. Pub. Utilities, 7° pf........ 88 87 95 
Amer. Pub. Utilities,com.......... 79 70 =6108 
Amer, Superpwr., pf.—25......... 225 Sead oy 
Amer, Superpwr., Class A—nopar.,. j32 : 
Amer, Superpwr., Clers B—nopar. .7 334 ciate ' 
Amer. Wtr. Wks. & Elec.,7% pf... 102 98 103 
Amer. Wtr. Wks. & Elec..com..... 7» 69] 34} 76); 
Appalachian Pwr., 7° pf... aaah 101 92 100 
Appalachian Pwr., Ist pf.,7%...... 101 95 101 
Appalachian Pwr., com.- ho oa 78 70 83 
Arizona Pwr., 7‘ pf a eae nes 83 75 87 
Acton POT. COM... . a0 «0000 20ce 30 15 343 
Arkansas Cent. Pwr., pf., $7-—no 

SR i Re ee ae 100 97 102 
Arkansas It. & Pwr.,7% pf........ 98 92 102 
Arkansas Lt. & Pwr.,com......... 100 65 101 
Asheville Pwr. & 1t.,7% pf........ 8101 98 104 
Assoe. Gas & Elec., 7% pf.—1% : 

extra —50 j 50 
Assoc. Gas & Flec., pf =a8o—no par j 82 
Assoc. Gas & Elec., ClassA. j 34 
Babcock & Wilcox,com........... 142 ‘ee peee 
Birmingham Flec. pf.—-S7—no par. 102 98 103 
Blackstone Valley Gas & Elec., com. 

SN abt caine bale 5 seme ee 96 gin. - duit 

Blaw-Knox, com. hoa wscetnk s ae 759 59 =60 
Brazilian Trac., Lt. & Pwr., com. / at ee 


Broad River Pwr., pf............. 93 90 97 
Brooklyn Edison, com. . 34 } 120% 156} 

Buffalo Gen. Elec., com.— no par.. . 58 50 77 

Buffalo, Niagara& East.Pwr.,pf.—25, k 24} ee 
Buffalo, Niagara & Eastern Pwr., com. 








Bid Price 
Saturday, Low High 
Dec. 19 1925 1925 


Companies 





Cities Service, pf. BB—100..... so OVS : aie 
Cities Service, com.—20.......... 38) 34 43 
Cities Service, Bks. Shrs.—10. 17} 16} 22 
Cleveland Elec. Illz.,6% pf... -. £63 101 105 


Cleveland Elec. Illg., NE = « @S'en'o 05 240 200 250 
Colorado Pwr., 7% pf... ..cccccces 96 93 98 
Columbia Gas & Elec.,7% pf...... J112j 104} 1135 


Columbia Gas & Elec., com.—no 

par. I rine BE sora and ctes ah oi kat j82] 45} 86 
Columbia Ry., Gas & Elec, ; pf.. 90 90 90 
Columbus Elee. & Pwr., 2d _ So ares che - Saad 
Columbus Elec. & Pwr., com -- J150 ‘ines « 
Columbus Ry., Pwr. & Lt., pf.A.... 98 86 99° 
Columbus Ry., Pwr. & Lt.,pf.B.... 92 80 85 
Columbus Ry., Pwr., & Lt., com- 

no par. sage evc. Mies ws rele 65.50 82 70 85 
Commonwealth E leon, com....... @140 120 1413 
Commonwealth Pwr., 6‘ pf.. baw 86 RG 88 
Commonwealth Pwr., com—no oe. 38) 30 43} 
Conn, Lt. & Pwr., 8% pf....... . 118 11 118 
Conn. ~ Wo Fe Dh ccc iat 28 105 110 
Cons. Gas of N. Y. , pf.—50 j 56} ; ee 
Cons. Gas of N. Y.,com—nopar... j 95} 74} 97 
Cons. Gas Elec. Lt. & Pwr. of Balti., 

6% pf... Sars sackets ag ae ee 102-105 
Cons. Gas, Elec. Lt. & Pwr. of Balti. 

he Pres "e110 105 110} 
Cons. ‘Gas, Elec. Lt. & Pwr. of Balti. 

WG 5 5 Sirk > 5 ae, eae e110} 109 114 
Cons, Gas, Elec. Lt. & Pwr. of Balti. 

8% pf.. e124} 122 127] 


Cons. Gas, Elec. Lt. & Pwr. of Balti. 

com.—no par. 3} : 
Cons. Utilities of Dela., 7% pf.. 185 80 84 
Consumers Pwr., 6° pt 95 


| Consumers Pwr.. 6.6° pf........ 100 97 102 
Continental Gas & Elec.,7% pte.pf 943 85 97 
Continental Gas & Flec., "76, pr.pf. 94} 89 97 
Continental Gas & Elec., com-no par 145 77. «+182 
Crocker Wheeler, com........+..++ 13 14 28 
Crocker Wheeler, pf... VaweN «ease 48 47 80 
Dallas Pwr. & Lt... 7% ee a -». 102 100 1023 
Dayton Pwr. & Lt., 6% pf.. 6 95 88 100 






Dayton Pwr. & Lt.. com 420 180 460 
Detroit Edison, com., ex. div... ... J1351i 110 159} 
Dubilier Condenser & Radio, com... 4 
Dubuque Elec.. 7% pf........... 91 80 90 


Duquesne Lt., 7% pf............. 109 104.112 
Kast. Tex. Elec.,7% pf.......... . 100 100 106 


: ast. Tex. Elec., com.—no par... .. 80 70 
Edison Elec. Illum, of Boston, com. d209} 200 213° 
El Paso Elec., com....... ‘ j 78 hip 
I CN ad eo ae la ste 100 acah ite 
Elec. Bond & Share, 6% pf. is . £103} 101} 106} 
Elec. Bond & Share Sec., com.—no 
par... a icine ak tem Ia iia Aw” k 66 564 804 
Elec. Investors, 6° pf —no par.... 92 95 96 
Elec. Investors, com.—no par...... 67 30 794 
Elec. Investors, 10%. pd a. ae 42 15 62 
Elec. Pwr. & Lt., etfs, pf. I 92} 89} 94} 
Flec. Pwr. & Lt., etfs. ,40% pd. ae aha . j106} 100 110 
Elec. Pwr. & ) t., et’s. full pd ant tn'e 71073 100! 11023 
Elec. Pwr. & Lt., ctfs..com........ 730} 173 40} 
Elec Ry. Securities, com—no par ica” wae 
Elec. Storage Battery, com.—nopar j 74} 60} 80 
Elmira Wtr.,. Lt. & R.R., a ete 96 93 98 
Emerson Fle ., pf.. .. 5101 95 101} 
Empire Dist. Flec., 6% pf. eke wae © 80 78 85 
Engr. Pub. Serv. _ pf. —no par...... 99 100 103 
ener. Pub Serv. com.—no par..... 24 19} 30 
Eureka Vacuum Cleaner, com.—no 
PO ci vanch sens eva eerbwen'es 756 48} 57} 
Fairbanks Morse, com............ j 52} 82} 543 
| Fairbanks Morse, pf............-. J 108% 1064 110} 
Federal Lt. & Trac.,com.......... j 33 26 37} 
5} 82 863 | 


EE anc 0 cbaeas ob be eb 08-05% £32 
Carolina Pwr. & Lt., pf. eee 

DE anche Gis sk sne ens endws.nn 104 100 =107 
Carolina Pwr. & Lt com 430 290 456 } 
Central & S. W. Utilities. 7% pf.— 

no par a 89} 88 90} 
Central & S. W. Utilities, pr. In. pf. 

SI oois'5 0 00,5 5.0 ah.d.49 & Oke ah a 98} 96: 100 
Central Ariz. Lt. & Pwr., os ri | 100) =—-:106 
Central Ark. Ry. & Lt., 7% paws 96 91 98} 
Central Il. Pub. Serv 6% I calesee 86 84 93 
CentraliIn@. Pwr., 7% pf........6. 85 88 95 
Central Pwr. & T.t.. pf... ....cse0e- 94) 88 964 
Central States Flec., 7% pf......... 94 87 (98 
Central States Flec.,com.......... 210 70 250 
Century Elec.._com.. . ee 108 110 
Chieaco Fuse Mfe..com.,nopar... @ 33 272 9? | 
Cincinnati Gas & Flec.,com....... g 89} 82 90 
Cities Service, 6% pf... ...... Ste 84 80 84 
Cities Service, pf. B—10...... me ee oe sa ns 
Stock Exchanze: eChicago; bSt. Louis; ePhiladelphia; 


kR 


d, 


Federal Light & Traction, pf....... U8: 


dBoston; eBaltimore; fMontreal; 


low, high, Tuesday, Dec. 22. 


- 


oCincinnati; ASan Fra 
ILatest quotations available, 
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the Mississippi River Power Company 
total $21,000,000. In order to finance 
the purchase of the new properties the 
Union Electric would sell 40,000 shares 
of preferred and 325,000 additional 
shares of common. 

——__———— 


Another German Loan Raised 


The United Industrial Corporation 
(Vereinigte Industrie-Unternehmungen 
A. G.), Germany, has floated a six- 
million dollar issue of hydro-electric 
first (closed) mortgage 6 per cent sink- 
ing fund gold bonds through Harris, 
Forbes & Company, Lee, Higginson & 
Company and Brown Brothers & Com- 
pany at 843 and interest, yielding over 
7.50 per cent. United Industrial Cor- 
poration, or Viag as it is commonly 
known, was formed in 1923 and is the 
holding company for various enterprises 
controlled by the German government, 
constituting one of the foremost of the 
European industrial groups. The 
hydro-electric plants of the Viag sys- 
tem engaged in the wholesale produc- 
tion of electric power have an aggre- 
gate installed capacity of more than 
100,000 kw. 


Manufacturing Companies 


Unless otherwise noted the par, stated, or preference value of stock is $100.) 











Bid Price 
Companies Saturday, Low High 
Dec. 19 1925 1925 
Federal Utilities, pf...........e.0. J 78 eee 
Federal Utilities, com............. 317 egaé  a¢ac 
Ft. Worth Pwr. & Lt.,7% pf....... £105 992 1074 
Galveston-Houston Elec.,6% pf.. 64 70 75 
Galveston-Houston Elec., com. —no 
REP RA oe ere ee 25 20 40 
ee BOO, COUR, .ccacer scaneeos 3324+ 2273 3373 
Gen. Elec. » Special—10........... 11} 10; 11j 
Gen. Gas & Elec., 6° =. —no par. / 100 72 240 
Gen. Bie BAG... F Fo Piece v0 cvtcc 2100 120 =175 





ioe. lees Elee., com.—no par.... 2100 72 240 
Gen. Gas & Elec., (Me.) pf. —§7— 
NI co ies tare ult 4. athe Sab vale a 7100 90 175 


Gen Gas & Elee . (Me. ) pf.—$s— 
no par g 2107 1043 180 


Gen. Gas & Elec. (Del.) com. A 












no par... i aia deseilene ance a 42 64} 
Gen. Gas & Elec. ‘(Del.) com. B 

Oe See ea eee ‘ 51 40 62 
Gen. Gas & Elec. (Del.) A pr.7% 

RM EL ach chal suite bee ark 95 973 100 
Gen. Gas & Elec. ‘(Del.) A pf. 8% 

no par. .; 105 90 111 
Gen. Gas & Elec. (Del.) B pf. 7% 

ee RR RA 4 88 97} 
Ga. Lt., Pwr., & Rys., 6% pf..-.--- 75 74 85 
Ga. Lt., Pwr. & Rys.,com......... 55 25 74 
Ga. Ry. GON: Be lk 5 ob vcc ores 170 78} 84} 
Ga. Ry. & Elec. ,.com............. 1124} 1153 1153 
Ga. Ry. & Pwr. ,8% pf.. . 3112} coee oes 
Ga. Ry. & Pwr.,7% pf.. ee 
Ga. Ry. & Pwr.,4% pf.. 132 62 140 
Ga. Ry. & Pwr.,com..... re: 62 145 
Gt. Western Pwr.,7% pf........... &101 ocee seee 
Havana Flec. Util., com.......... 44} 42 45 
Havana Elec. Util., pf............ 691 66 70? 
Hurley Machine, com.—nopar..... @ 54§ 41} 56 
CO Eee 101 973 102 
Ill. No. Utilities, 6% pf 88 82 92 
Ill. Pwr. & Lt., 7% pf.. 96} 92; 98 
Int. 2 tombustion E ner., com. 

SS re aren j 633 31} 69} 
Int. Utilities, class A—no par. 38} 32} 40 
Int. Utilities, class B—no par. 7} eae* lapies 
Interstate Pwr., pf., $7, no par. 90 90 98 
Interstate Pub. Serv., 7% pf... < 96 90 100 
co ae re A re 97 92 100 
Jersey Central Pwr. & Lt.,7% pf... 94 90 96 
Jersey Central Pwr. & Lt.,com.— 

eis 4's o0'6sa hoe wkeeens 45 15 50 
Johns-Manville, com.—no par..... j153 wae 
Kansas Gas & Elec.,7% pf........ £100 972 103 
Kelvinator Corp., com.—no par. j 80 a 
Kentucky Hydro-Flec., com. a 93} 85i «94 
Kentucky Sec., 6% pf.. 75 67 78 
Kentucky Sec., com. . 90 77 100 
Kentucky Utilities, 6% pf 8&9 82 95 
Keystone Pwr. & Lt. 7% pf 94 90 95 
Kings County Ltg., 7% pf... és ee sak meee 
Kings County, Ltg., 8° pf........ 104 103 106 
Laclede Gas Lt.,com.........+.++ 159} 110: 178 
Lehigh Pwr. Sec.,cap.—nopar..... 192 82 196 
Long Island Ltg., 7% Df... . .. ees 105 100 105 
Long Island Ltg., com-~—no par..... 135 60 142 
Los Angeles Gas & Elec.,6% pf..... 95 90 98 
Manila Elec.. com.—nopar...... oe 8 28} $33 
Maytag Mfg., com. ........+--.08 j 22% 21; 26 
Memphis te ie -Dt 9% ne par.. 102 98i 102 
Metropolitan Edison, pf.—  $6— no 

ae i ie 92: 92 96 
Metropolitan Edison, pf.,$7, pe par. 104 100 110 
Middle West Utilities, 7°% pf. * a 98} 913 982 


Middle West Utilities, 7% pr lien pf. 106 4 98 108 
Middle West U ellities, com.—nopar @ll4} 923 125 


petsco; Pittsburgh. jBId, sow, high, " ‘Mendes, " Dee. 21. 
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Stock ond Bond Quotations of Electric Light and Power and Manufacturing Companies (Continued) 


(Prices on New York stock market unless otherwise noted. Unless otherwise noted the par, stated, or preference value of stock is $100.) 



























Bid Price Bid Price Bid Price 
Companies Saturday, Low High Companies Saturday Low High Companies Saturday, Low High 
Dee. 19 1925 1925 Dee. 19 1925 1925 Dec. 19 1925 1925 
‘Ko, Tenn. Elec. Pwr., pf.—$6—no par. 0 72 84 Cleveland Elec. Ilum... 58 1954 100} 9745 101 
STOCKS—Continued Tetin. Elect. P wr., com.—no » Dar. ay r 65 Cleveland Elec. Illum... 7s 1941 110 109 : 111} 
meidend Utilities, pr. In. pf........ a@l00} 98: 101 Tex. Pwr. & Lt., 70, pf.. ery: 99} 106 Colorado Pwr... 5s 1953 95 93 96} 
Midland Utilities pf.A a 97 92 97 Tide Water Pwr., | er I98 pte > On Columbia Gas & Elec. 5s 1927 99} 994 100} 
Milwaukee Elec Ry. & Lt., 82 pf. 100 98 105 | Timken Roller Bearing, com...... j54t 372 59} | Columbia Ry.,Gas&El.5s 1936 92) 92}; 94} 
Milwaukee Elec. Ry. & Lt..7% pf... 98 96 105 | Toledo Edison, 8% pf......... io Oe 109 «114 Columbus, Dela. & 
Milwaukee Elec. Ry. & Lt t..6% pf.. __87 83} 87 | Toledo Edison, 7% pf............ 101 94 101) Marion Elec......... 5s 1937 85 83 88 
Minn. Pwr. & Lt.,7% pf.......... r101 973 102 | Toledo Edison, com............ ay 25 21 25 Columbus, Dela. é 
M ins. Pwr. é Lt. a tegteteeeeees j100 .. | Bri-City Ry. & Lt..6% pf........ 87 82 85 c a Fr roe ‘tpt : ba nee 91 98 
Miss iver Pwr.,6% peeeeeeeeeas 95 874 94 _ i ae ) ec. A 8s g eeee eeee 
Miss. River Sue seme ers eee ct 50 37° 124; | United Gas & Elec.,6% pf........ 90 80 94 Columbus Ry., Pwr. & , 
Montana Pwr., pf......... wade eae 1115} 109 «117 aes as Els (Ne i). per o Ft ane e us ban tis Per avi. 5s H+ saat 93) 9S 
Montana Pwr..com...... pen en ees ;80- > 995 “1G elec. », 5% 55 § olumbus y.. wr t6s 941 : 101 105 
Montreal Pwr., aa re ea one ay f2ias - - United Gas Impr.—50.. -.+. 6116} 79} 1203 | Commonwealth Fdison. 5s 1943 102 $of loci 
Mountain States Pwr., pf......... i 94° ate et he ne . , ow oe —— no bar 53 41 51 Commonwealth Edison. 5s 1953 991 98} 101 
. = Beep ; © ec _ 50— Jommonwealth Edison. £ 9 { ) 
Mountain States Pwr.,com...... J 26 pid Son egy | RRR ee 92 83 99 ennsnaaneeredae Pwr. : és i937 103° of ios 
National Carbon, ecom............. 1124 120 130 United Lt. & Pwr.,com.,A—nopar. 147 42 1665 | Community Pwr. & Lt.. 6s 1950 98 945 98 
Her romney fala = pf., gitreeeeence i 7 120 130, United 1 ut. & ter. "oom B—no par. Ry? 49 i § onn. re si, : Pw 4js 1951 91 00; 92) 
National Elec, Pwr., p athe a ¢ 94 962 wr. at., 4 7 Rew ad 43> O75 : Jonso es. wr. 
National Lt., Ht. & Pwr.,5% pf.... 71 40 72 | Utica Gas & Elec.,7% pf......... 1038 100 104 ‘hee . 58 1962 80} 75} 82) 
National Lt., Ht. & Pwr, com.—no “ a 9 ee ae ,com.. yrds oases 299 1 200 aoe. = errr 5s 1955 1044 ott 984 
FRO Ty are 2: 30 ties Pwr Te De ccsence 9 ¢ ¢ onso as ofN.Y.... 548 1945 0 101 105 
Neston Pwr. & Lt., pf. $7—no par 104 95 99 | Utilities Pwr. & I.t..com. B—nopar 18 12 22 Cc 7. Cm, E lee. 4; @ |. 973 933 
National Pwr. I om.—no par. 45 wr. of Balti. ataace ae 935 e 9 
National Pub Serv Fe; owas. iW93 rf - Vermont Myare tee. 07% Bf...... * 3B 87 Re Con. Gas, Flee. Lt. & 7 sate ioe : is ae 
ational Pub. Sery.. pte. pf... . 1) 2 94 Raw owe g “0 Dh... seer eee ‘ Pwr. of Balti. (notes) 63 194 0 
Nationa! Pub. Serv. : pte. bt —no par j 22} wees cee. | Mitginin Pwr.,com........+..++++ 65 65 92 Con. Gas, Elec. Lt. & : ' 
National Pub. Serv.; B com.—no oper 714 _... | Virginia Ry. & Pwr.,com......... 1149 64} 150 Pwr. of Ralti.notes. 539 1952 e 1045 102} 105} 
Nebrask =wr 0 9 32 , > ‘ s, » 
Soccastunt Wen, wok... aE eh 193° | Wagner Elec.,pf..........-..+- PSB 79 92 | ODO ait. 58 1965 992 991008 
N.J. Pwr. & Lt., 7° pf 105 92 102 | Wasner Elec.,com.—no par...... b 34 26) 50 | Consumers Elec. bs « 
New Orleans Pub. Serv.,7% pf...:. 101 S we lgarue ter je ot: no = Pwr..... 5s 1936 995 869398} 
— i : 8 aeameree st Mo. Re NG de este 6 ere ‘ pein heer = bo ‘ 
wt Sepertetetnertva Emer | AG Ce eee S ww | SSeeete Bee tO, ee 
N Y Central Flee ‘76, pe aeaie, 97 96 10L West Penn, com. sal naa wetee bales j1203 97 145 Consumers Pwr a 5's 1954 103 99 1045 
Niagara Falls Pwr7% pf. 28... «9 28 «7829 West View na si ‘ep aot te £1085 104 111 | Continental Gas & Flee. 5s 1927 100 99} 100} 
Niagara, Lock. & Ont. Pwr.,7% pf..£106 1014 110 ee 94 94; 965 | Continental Gas& Flee. 63 1947 99 98 101 
, a patella eh Ee i ER err er ee : 360} . . rE ! 
Niagara: Leek: BODE PHF Gon | gy, gag | Wank Ve Cuties 74 wtb... BMY 2" | Someemanneae Rice Sie iat 8, BBY Bhs 
Ni D DAL... «oe eee ee eeeee ccoe 5 Ut o> se Western Pwr., 7% pf............. 96 84 “i . ate oo? — ts . 
NizerCorp., A. —nop: ee be eke es é 77% 37 84 : an ‘ 5 | Cumberland County 
NizerCorp., B.—no par S13 Western Pwr., oom. no ach 80 34 102 Pwr. & Lt. 5s 1942 95 92 96} 
No Amer.. 6° pft.—50 eo “493 “463 Boi Western States Gas & Flec.,7% pf. 88 82 92 eee ee . : 
To, Amer. eom. 10 eK EER . 749} 41} 75. Western States Gas & Elec.,com.. 7 19 Kebe owas Dallas Pwr.& Lt....... 68 1949 104 103 105} 
No. Caro. Pub. Serv. : pf.—$7—no =" Westinghouse Elec. & Mfig.,com.— - Dayton Ltg scue BO 1087 100 984 1003 
par ; ; 93 90 96 Dien nn svc cxccscuseseescevse Seen 66: 84 | Dayton Pwr. & Lt . 58 1941 99} 97 1003 
No. N.Y. Utilities. 7° ee j1023 . Weston Flec. Instrument, Cl. A... j 28 19 281 | Defiance Gas& Plec.... 58 1942 97 88} 975 
No. Ohio Pwr ace” No par... . . 14 "s ‘19° | Weston Elec. Instrument,com..... 9} 203 Denver Gas & Flec..... 58 1949 98 974 100 
No. Ohio Trac. & It.. 6¢ pf Pa 73 64 75 Wis.-Minn. Lt. & Pwr..7% pf...... 92 95 Denvxer Gas & Blec It.. 58 1951 93 4 92} 07 
No. Ont. Lt. & Pwr.. pf........2! 7 68 2g | Wis. Pwr., Lt. & Ht., 7% aig .* 85 90 | Des Moines Elec....... 58 1938 99 98 1003 
No. Ont. Lt. & Pwr. com.......”” 48 41 £2 | Worthington Pump, ‘pf A. 9) 76 88 Detroit Edison ; 5s 1933 101% 992 102 i 
No. States Pwr., 7% pf..... 1.2222 100 95 199 -| Worthington Pump, pf. B......... _ 647 58 76. | Detroit Edison , 5s 1940 102} 99} 102} 
aa a. 137 103 1443 | Worthington Pump, com.......... 35% 79% | Detroit Edison........ 5s 1949 100; 97§ 101% 
No. Texas Flec., 6% pf... 22212! 50 60 75 | Yadkin River Pwr.,7% pf... og 10 | Bares Eee... - ao iste sise st0% ops 
J Texe Tlee 7 . Tv ne © aan i 6 6 | “HS Sue ‘ ‘ . ox 
No. Texas Elec., com............. 40 40 70 | Yale & Towne, com.—25........ ° 62 70} Detroit Edjeon ee : 6s 1940 107} joe 193} 
} - Tle =e ri 29 : Yetroit Edison ~ a 928 36} 25 56 
Set ae tees S&S os (od BONDS Detroit Edison (11 Js 1929 2138} 114 150} 
Ohio Pub. Serv.: 7°) pf oe 98 97 Of etiies . P ., | Detroit Edison 7s 1930 1140 1214 158} 
SMe Rien Fie Be By Hy] Aber Paper ge Jog gg agi) | Beminign rer ivan fo dane | gps SRN ah 
Oklahoma Gas & Llec., pf...... -. J 93 cece cooe | Adir. Pwr. & Lt....... 6s 1950 105 102} 1053 ebee Peay ; - 1942 101} 97} 102 
Pacific Gas & Elec., 6% pf 96 92 99 | Adir. Pwr. & Lt....... 53 1930 97 94 98 Duke-Price Pwr. " 75) @s 1949 ©6102. 98} 103 
Pacitic Gas & Elee., com j130 102} 1374] Ala. Pwr.. soeees 58 1946 98% 96 100 Duquesne It. ene a 104% 1072 
Pacilic Pwr. & Lt., 7°% Df.. £99 97} 102 | Ala. Pwr.............. 58 1951 95% 924 97) | Duquesne Tt.......... 548 1949 105i 104 106. 
Parr Shoals Pwr., 6% pf......... 92 90 ©1100 | Ala. Pwr _-++++ 68 1951 1044 1015 105 | Durham Pub. Serv..... 7s 1949 100} 974 101} 
Penn CentralLt. & Pwr.,tem.etfs.. 72 60 72} | Ala. Trac. 1.t. & Pwr 5s 1962 107 86 109 . vss , 
Penn-Ohio Flec., 7°% pf. 93 83} 96 | Aluminum Co. of Amer. 7s 1933 106% 106% 107% | mast Penn. Elee .. 68 1953 1042 100} 105} 
Penn-Ohio Pwr. & Lt., 7% pf 97 91 100 | Amer. Bosch Magneto.. 88 1936 1103 86 101 | Rast Oregon Lt. & Pwr. 6s 1929 100 97$ 1003 
Penn-Ohio Pwr. & Lt.. 8% pf 102 101. 110 | Amer. Gas & Elec... 58 2007 91 90 933 | Teast. ‘tex. Elee 5s 1942 7 95 : 
Penn Pwr. & Lt.-$7- no par ex. div. £103} 98? 1063) Amer. Gas & Elec...... 65 2014 97 964 99 | Keonomy Lt. & Pwr... 53 1956 98} 96 994 
Penn Pub. Serv., 7% pf... ‘ 96 90 100 | Amer. Pwr. & Lt -. 63 2016 947% 94 98 | Edison Elec. Illum. of zs aie : 2 
Penn Pub. Serv = 6° pf 7 Sa ; R5 20 90 Amer. l ub. Ser + 6s 1942 98} 94 9935 Bkin. 4s 1939 923 89 95} 
Penn Wtr. & Pwr., com pee cael Cee 1263 185 | Amer. Wtr. Wks. & Flee.5s 1934 96 925 98 Edison Elec. Ilum. (N ; . 
Phila. Co., (Pitts.) pf Wises 030. ee 37] 49: | Amer. Wtr. Wks. & Elec. 68 1975 94} 943 95 Y.) ep, So 1008 102} 99} 103 
Phila. Co., (Pitts.) com.—50...... 4 66} 52) 663) Anaconda Copper...... 68 1929 1024 1021 104 | Wy Paso Blec...::2-.:.. fe 1932 j102 .... .... 
Phila, E lee com. eee a 46} 37} 57! Anaconda Copper...... 68 1953 101% 99% 102. El Paso Elee 5s 1950 7 95} 
Pittsburgh Utilities, Pt, vaLneanes 15] 12} 17%] Anaconda Copper...... 78 1938 105 99% 105) | Elec. Pwr ee (Ger- 
Portland Elec. Pwr., °) SR "95 95° 99 so eeeien a = ost 98 oer af many)... a . 618 1950 = 86? 864 88} 
or ‘lee. Pw OY 72 ° f é r 2VUe “% ; : ? ar a Wt ; fs 956 9! ¢ 
Portiand Fee. Pwr oe rs ;_ $9 40 83. | Appalachian Pwr. /. 73 1936 ©1051 105% 1062 hooee Dist. Bice. 58 1949 OS 861 ot 
Portland Ry It & Pwr pf. 1 72 Arizona Pwr os ae Ae 100 974 101 | Erie Lte 7 5s 1967 98 95} 994 
Portland Ry., Lt. & Pwr.. com. 141 veces. | Atizona Pwr -- 68 1947 95} 90 96 | Evansville Gas & Elec. 
Pwr 7 ‘orp ot N. Y.. 7° ‘pf -. 72110 “06° 1 19° Ark. Central Pwr.. .. 68 1948 100} 98} 102} | Rare ta. see 5s 1932 982 96 100 
Pwr. Corp. of N. Y., com—no bar 75 15 soy | Ark. Dt. & Pwr -- 68 1945 1034 100, 1043 | 
Pwr. See pf —no par. , a 19 10 55 Ark. Lt. & Pwr . 68 1954 98} 92? 994 Federal Lt. & Trae. . 58 1942 92} 88 96} 
Pwr. Sec., com.—no par....... 14 8 39 | Assoc. Gas & Flee 6s 1965 94) 92 96 Federal 1.t. & Trac... 68 1942 101 964 103 
Pub. Serv. of N. J., 7% pf.. 105 99 106 | Assoc.Gas& Elec....... 658 1954 100} 94} 106 | Federal Lt. & Trac . 68 he + 93 | 91} B21 
ub. Serv N.d . 8% 1164 09 9 | Ft. Smith Lt. & Trac.... 5s 936 78} 76) 2 
Bae. Eee. 2 O- S~ come he par 70} eae fers Btaghemtcn 14. HG onsen, ge | BO Werth Fer Gis... is 190) G0l «6 SO BEEN 
ser : ; ‘cn ee 98 | 94} { 
Pub. Serv. of No. TL 67 pl ---- @tOt, 92 101 | nirmingham Elec. -:. 68 1954 101 99 103 | Galveston Flec........ 58 1940 90 86) 93) 
ey ar Proparal3t. 107} 1392 | Birmingham Ry., Lt., & General Elec . 3191942 «872 83——s«90§ 
wp: ee od No. ul _ com. ene o 130 118 120: PWI........ 2.04: -. 448 1954 87? 85 89} Georgi ia Carolina Pwr.. 58 1952 86 82 90 
Pub. aoe of Okla le pf eee ss 93 87 95. Broad River Pwr... ‘ait ¢ s sous 1? 99 | 1? Ga. Lt., Pwr. & Rys... §8 1941 86 5 86} 90} 
“7 a 2 or ee oe 7 ” Brooklyn Edison. . -- 58 1949 21 99} “ Ga. Ry. & Elec........ &8 1932 ‘99 984 100 
Pub Serv. Elec « Gas, 6% Dt. es ioe 92) 100% Brooklyn Edison. . .. 68 1930 104; 103} 106 Ga. Ry. & Flee... _ Bs 1949 92} 88. O44 
eee ene Soe 5 aa” Ge pt 785 102} 107 suffaloGen. Elec. Ist. 58 1939 101} 100; 102 Ga. Ry. & Peer . Es 1954 io 132) 4,28 
ae be : ‘ oe toes uffalo Gen. Elec. Ist & a z Pur.... . €s 194 )} ) 
Puget Sound Pwr. & Lt., com... 48 49 61 Ref . .. 58 1939 101 100 1003 Ga. RY. & Pwr . 7s 1941 1043 105. ior 
Radio Corp.. of Amer., pf.—50.. j 46 45} 54 | Burlineton Ry. &Lt.. 5s 1932 94} 90 96 German Gen Elec. 73 1945 953 92 961 
Radio Corp. of Amer -ecom nopar j 44 39} 77 Butte Elec. & Pwr...... 58 1951 100 99 1003 | German Gen. Elec 63s 1940 94! 94 94} 
» i » & € € » 
epupe Ry. Hi eon ao Boe | Cantante 2: BS 1383. 'MQP 8 18h | Canam cp OF 1050 $57 851 BON 
Rochester Gas & Elec., 5%% pf 95 80 9g | Canadian Lt. & Pwr 6s 1949 42) 36 62 Great Cons. Elec. Pwr. 
Canton Elev... oso SS 39Re 99; 99 100} (Japan) 7s 1944 913 87} 92 
Servel Corp., Class A..... j 30 ess eas | Carolina Pwr. & Lt..... 58 1938 100 981 100) | Great Falis Pwr....... 58 1940 1013 991 1033 
Servel Corp., Class B—no par 58 35 62} C arolina Pwr. & Lt 6s 1953 104} 1032 105 se : i. - 935 3 o%° 99° 
a » OF ‘ : ‘ Great Northern Pwr... 58 1935 981 96 99 
Sierra Pacific Elee., com j 25 veee eee. | Cedar Rapids Mfg. & Great Western Pwr fs 1946 99 95 99} 
Sioux City Gas & Elec 7 pf 7 99 Laas. aKa Pwr. 5s 1953 99} 98: 1003 | Great Western Pwr..... 5!8 1955 983 96 99} 
Southeastern Pwr. & Lt., 7° pf — Central Ark. Ry.& Lt.. 5s 1928 99% 98} 100 | Great Western Pwr.... 68 1949 101; 100 102} 
DMO POP. . cc ccceccsccvcas 97 90 100 CentralGa. Pwr...... 5s 1938 96 93 97 Great Western Pwr ke 6s 1952 101} 99} 102} 
Southeastern Pwr. & Lt., com—no par 32} 28 344 | Centraltll. Lt... - §8 1943 983 94 99} = 
So.Calif. Edison, 8% pf.. “135, «115-12, | Central(il. PublServ... 8 1952 894 844 923 | Hamburg Flec. 73 1935 1 96 955 96 
£0. Calif. Edison, 7°% pt 110} 105 =«1074 | Centrallll. Pub. Sery...538 1950 96 965 98 | Havana Elec. Ry., Lt. & 
a ‘alif. Edison. 6%. pf fe 98 or oni | Centrallll. Pub Seri 6s 1944 100 96} 1013 Pwr.. , ; 5s 1954 94} 854 953 
So. Calif. Edison, 6% pf........ ‘ 90 954 Gentralind. Pwr 63 1947 98 95} 99! ones Mant ° ie 1084 a0 104, 
So. Calif. Edison, com......... 128 102 149 ( ‘entralla. Pwr. & Lt 6s 1944 99} 97 1003 Houston Ite. & Pwr... 5s 1931 99! 985 100 
Southern Cities Utilities, 7° pf... . 84 77 100 Cc entralN. Y Gas& El. 58 1941 96} 94 975 Houston Ltg. & Pwr... 58 1953 04 90} 954 
Southern Cities Utilities,com... __ 40 30 71 Centra!Pwr. & Lt. 6s 1946 100 973 1013 Houston Ltg. & Pwr.... 538 1954 101} 97 1024 
Southern Pwr. & Lt. of Md., pf.... 7107 coos eves | Central Pwr. &Lt...... 618 1952 101! 94 102) | Hydraulic Pwr........ 58 1951 101 994 102 
Southern Pwr. & Lt. of ae com.. J 32 woes eoee | Central States Elec..... 58 1926 2 99 98 102) | Hydraulic Pwr. eee 101! 100 103 
Southwestern Pwr. & Lt., on a sees oes | Chattanooga Ry. & Lt.. 58 1956 84 81 85 
Southwestern Pwr. & Lt., B. a3. a -see +... | Cincinnati Gas& Elec... 58 1956 102 98} 102! | Idaho Pwr........ ... 68 1947 96} 93 973 
Southwestern Pwr. & Lt.. 7% pf 99 90 102 | Cincinnati Gas & Elec.. 5's 1967 104} 1003 105 Ill. Elec. Pwr.......... 68 1943 102; 994 1033 
Springfield (Mo.) Ry. & it., 7% pf. 96 92 93 | Cities Service.......... 6s 1966 92; 90 Wee f My WUiidsac neaceeces 5s 1933 93} 93 95} 
Standard Gas & Elec., 8% pf...... J 54 50} 56} | Cities Service.......... 78B1966 178; 150} 178} | Ill. Pwr. & Lt........ 6s 1953 101} 100} 102} 
Standard Gas & Elec., 7% pf.. 100 96 100 Cities Service.......... 7sC 1966 126} 111 128 It. Pwr. & Lt......... 78 1953 102; 99 102: 
Standard Gas & Elec., com.—no > bar ii 562 40} 61 Cities Service.......... 7sD 1966 101} 983 1063 | Ind. Elec.. vehcodes Ue 98 97 995 
Standard Pwr. & Lt., 7% pt.. 108 95 114} | Cities Service .. 78 E1966 7 109} 111 1123 | Ind. Gen. Serv......... 5s 1948 95} 92 97 
Superheater, com.— ‘No! par Pe ies 145 120 152° | Cities Service Pwr.& Lt.6s 1944 93; 93} 95 Ind. Lighting ...- 489 1958 82} 78 83. 
TOMNS BWiSC.< OOM. 6 ccc eeee. . J292 ene. 95 City Lt. & Trac.,Sedalia, Indiana & Mich Flee... 58 1957 98} 975 99} 
Tenn. Elec. Pwr., 6% pf.......... 8&5 80 87° BG... 0 om @ ey ae ad ah 5s 1952 84 74 85: | Indiana & Mich. Flee... 58 1955 95} 95 98 
Tenn. Elec. Pwr., 7% pf....... a 99 93 103 | Cleveland Elec. Illum... 5s 1939 102 100 1023 {| Ind. Pwr........ -ee. 238 1941 11053 i04 106 











Stock Exchange: aChicago; bSt. Louis; ePhiladelphia; dBoston; eBaltimore; fMontreal; gCincinnati; ASan Francisco; Pittsburgh #Bid, low, high, Monday, Dee. 21. 
kBid, low, high, Tuesday, Dec. 22. JLatest quotations available. 
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Stock aan Bond Quotations of Electric | Light and Power and Manufacturing Companies (Continued) 


(Prices on New York stock market unless otherwise noted. Unless otherwise noted the par, stated, or preference value of stock is $109.) 















































nina Bid Price — | Bid Price | Bid Price 
Companies Saturday, Low High | Companies Saturday, Low High Companies Saturday, Low High 
Dec. 19 1095 1085 | Dec. 19 "1925 1925 Dee. 19 1925 1925 
i 
| N or, E ; 04 : San, D , — 
BONDS (Continued) | NovAmer, Lea Pwr... 9" 1968 90} 87) 1008 TS se ees, an ee 
ane Service .. 58 1950 9 86! 92 ore sanee. —— Serv. sone 90! or oa: gan oats - oar 5s saan 193" 182 +0 
nd. Service ..++ 68 2020 84! 73 88} | North Caro. Pub.Serv.. 68 195 , an Joaquin Lt wr.. 68 ‘3 03% 
Ingersoll-Rand --e. 58 1935 99; 99; 99} | North Caro Pub.Sery... 638 1944 99 96. 100 | SanJoaquin Lt.& Pwr.. 6s 1952 101 994 103} 
Int'l. Pwr. Sec .... 638 1928 97 97: 99) | North Shore Elec. . 5s 1940 99} 97; 100 | San Joaquin Lt.& Pwr.. 68 1954 1003 99 101 
Interstate Flee . 68 1933 95 95 99} | No.Calif. Pwr..... . 68 1948 99} 98} 1003 | Sauda Falls........ . 68 1955 98 973 98) 
Interstate Pwr.... 6s 1944 97} 95 99; | No. Ind. Gas & Elec.... 58 1929 98; 97. 100! | Savannah Elec.& Pwr.. 7js 1941 1044 Aeee eee 
Interstate Pwr 7s 1934 101! 97 101 No. Ind. Gas & Elec.... 68 1952 102: 99} 103} | Saxon Pub. Wks. (Ger- 
Interstate Pub. Serv 6s 1948 98° 6 100! | Northern N. Y. Utilities 5i:s 1949 100 96} 100} many). ea 7s 1945 923 90} 94} 
Iowan Ry. & Lt.... ’ Be 1932 oxi 97 99: | No. Ohio Trac. &Lt.... 48 1933 87 82 87; | Seranton FE ‘ectric . 68 1937 1013 995 10123 
Italian Power.......... 6!8 1928 99! 971 100 20. —_ Trac. & “ aa = ieee = 78 18g sont Eee a a ee 16} 33° sae; 
No. Ohio Trac. & Lt.... 68 926 gf 98! ( seattice Kiec....... + on 92¢ 99% } 
Jersey Cent. Pwr. & Lt. 51s 1945 95 95 98 | No. Ohio Trac. & Lt 6s 1947 93} 91 97 | Seattle Elec.... 5s 1939 92 90 93} 
Kansas City Pwr. & It. 58 1952 100} 95} 102 | No Sates par. SPwr.. Be, 18st 138] 1931 12?! | Shawiniean Wtr. & Pwr bs 1934 190 100! 101) 
ee “4 pd Ao —. & a ‘ 4 a No ates Pwr 4s 1932 28; 5s awinigan r. wr. 58 
ponane aoee- Ear Os 1937 100, ash 103 | No. States Pwr. (notes). 6/8 1933 103! 99} 104] | Shawinigan Wtr.& Pwr. 518 1950 108i 1014-104 
Saneas Gas & ilec 6a 1952 1024 92: 103; | No. States Pwr 6s 1948 103 101 104} | Shawinigan Wtr. & Pwr ba 1950 105 104 106} 
Kansas Gas & Elec 6s 2022 Of Rei O41 | NO-States Pwr 6s 1941 105 103 107} | Siemens& Halske...... 7s 1928 96) 921 99} 
Kentucky Utilities Gs 1949 100 97. 101, | NO- States Pwr.... 5s 1941 97] 93 991 | Slemens& Halske...... 7s 1935 94) 90) 961 
Kings County Elec.it. i Bie Se eae 5s 1940 73 74 82} | Sierra & San Francisco a 
& Pwr ‘ 5s 1937-102 99 103 | Northwestern Elec..... 68 1935 101} 101! 102) ]) | Pwr............. Ss 1919 77 7580 
Kines ¢ lee’ Ut. = “— _ on ” | Northwestern Pub. Serv. 6)s8 1948 99 97} 100} | Sierra & San Francisco 
Se ee ee eee | eek ohes ee GES <5 atet 6s 1949 90 87 933 
le Tee Ss be (1954 + 89 1011 | Ohio Pwr. carte 5s 1952 94) 89! 96 | Sioux City Gas& Elec.. 68 1947 1013 99 102 
we Gh ede a a 4 ae .{ | Ohio Pwr 6s 1953 103! 101 1043 | Sioux City Gas& Elec.. 6s 1949 101; 99 102 
Kings County Ltg Sie tees a” ee’ “Sat | Gao rer........ 6s 2024 95 88} 95} | So.Caro. Gas& Elec. | 68 1942 84 87 93 
Knoxville Ry. & Lt.... 58 1946 $ 8! 953 | Ohio Pwr. . 78 1951 105! 105! 1071 | So. Caro. Gas & Flee Gx 1932 75 78 88 
~~ « : 7 | Ohio Pub. Serv 5s 1954 91t 87 93 Southeast Pwr. & Lt 6s 2025 8 912 
cee oo it ee nas tool ot coos ’ Ohio Pub. Serv..... 6s 1953 100 09 101} | So. Cal. Edison 5s 1939 99) 99; 101 
lamina, Pere 6s 1936 100 96° 100; | Ohio Pub. Serv... 7's 1946 112} 108 112} | So. Cal. Edison fs 1944 95! 92} 963 
Laurentide Pwr 6s 1936 799 96 100. | Ohio Pub. Serv... 7s 1947 1103 107 111} | So. Cal. Edison 5's 1944 101 98) 102 
Pacrnapiahte ar ’ ‘bs 1946 99 97 100! | Ohio River Edison 6s 1948 102 98} 104 | So. Cal. Edison. . 6s 1943 102i 100) 104 
Tenrentide Per........ 68 3936 %00 . | Okla. Gas & Elec...... 5s 1950 92! 91) 95 | So. Cal. Edison ; 6s 1944 104) 102} 105) 
Lehigh Pwr. Sec. (notes) 68 1927 100? 100i 101: | Okla. Gas & Elee....... 68 1940 96} 95) 98} | So. Cities U tilities. &s 1931 98 99 102. 
Lincoln Gas & Klee 5s 1941 91 : 921 95! Ontario Pwr. of Niagara Southern ¢ ‘olo, Power 6s 1947 97} 93} 99} 
Tone Estland Lee. Bs 1936 99) 98t 1003 Falls. 5s 1943 100! 98 1003 | So. Public Utilities. . fs 1943 99} 974 100} 
Long island Ltg 68 1954 100: 991 192° | Ontario Transmission 5s 1945 994 97 99; | So. Sierras Pwr. 6s 1936 102; 102 1043 
Long Island Eig... Ge yaaa 10° aos! to3y | Osark Pwr & Wer... bs 1952 76° 7579" | So. Utilitles, «<2. Gx 198s 103, 974 10RI 
y , a2 c ; ai Oo. sconsin Pwr.. s 1938 90} : 
1,98 ‘Ange les Gas & Elec. 5s 1939 100 | 98 101! Pacific Coast Pwr 5s 1940 99 98 100 Southwestern Gas  & ‘ 
Los Angeles Gar & Elec. 538 1943 98: = 94 994 | Pacific Gas & Elec 53 1942 97: 933 99 Elee 58 1932 96) 94 98 
Los Angeles Gar & Blec. 5481947 = 98) 96 99} | Pacitie Gas & Mlec 5s 1955 2 93: 94 953|Southwesteen Gas & ##... |. 
los Angeles Gas & Elec. 5} 81949 98 ; 95} 993 | Pacific Gas & Elec 5is 1952 101 . 99! 21 . Elec... 71 6s 1957 97 R9 98 
Los Ange ies Gas& Elec. €8 1942 at _ ‘ 7 Pacific Gas & Elec 6s 1941 106 103! ! | Southwestern Lt. & Pwr. 6s 1937 973 941 973 
oulslana Pwr iter) Oe todd «B54 8%, Ba, | Pacific lt. & Pwr... ... 58 1951 99} 982-100} | Southwestern Pwr.a 11. 58 1943 94 90 97 
ers te & ‘lee = . 58 1952 2! oo! one | Pacilic Lt. & Pwr 5s 1942 99! 98° 101} | Southwestern Pwr.& It. 68 2022 93} 88} 944 
ao C + & on 4 .- 518 1954 102 103 acific Pwr. & Lt 5s 1930 99° 98 100 Southwestern Utilities &s 1936 96 96 102 
nn tie 86 gs; 7 | PaciiePwr. &Lt....... 58 1953 296: .... .... | Springfleld Ry. & Lt... 58 1926 99) 983 100} 
I wae gas. C0 EOSS ve " ‘| Parr Shoals Pwr 5s 1952 93 92! 97 | Standard Elec. of Cal 5s 1939 98} 98} 100} 
et rm ounty Gas & 9 QR 97 991 | Paterson & Passaic Gas | Standard Gas & Flec... 68 vase 99} v1 101 
I ma Se 1048 ° aig wre |  @Biee..........+.6. 5s 1949 100 96 100} | Staten Island Edison... 628 195 105 104 =106) 
ge County Gas & 7s 1944 104} 99: 1042 | Penn Central Lt. & Pwr 68 1953 10: \ 102 104} | Syracuse Ltg......... Bs 195 : 1002 974 101} 
st€C vo wwe ‘ a o 946 96 | 93 ! 97: Syracuse o Bis 95 2 
Luzerne County Gas & | Penn Edison - 58 1946 96} 93 97; | Syracuse Ltg.......... 518 1954 10 100} 103 
or 1023 99 Penn Elec. eer 6's 1954 97 } 96 99 | 
Hlee.... 200-506. 6s 1954 2, 99 105 | Penn. Elec. :... 68 1955 92) 912 95 | rampariec 5s 1933 99 
Madison River Pwr.... 58 1935 100! 99} 101 | Penn.-Ohio Edison Ge 1950. -O7i 97. 98} |] deen tee Bee 6s 1947 1028 ‘99% 104 
Manlia Kiec “""" 95 1942 102- 97; 103 Penn Ohio Elec...... 6:8 1938 105 99! 105 een oe WE... , os 1962 94° see o6t 
Manila Blee. Ry. & Ltg. 58 1953 89} 85 92. | Penn Ohio Pwr.& Lt... 5)8 1954 = 97? 95 991 | Tex. Pwr. & Lt... |: . oe inee 8S 97 994 
Manitoba Pwr qe sosi (ts; | 6ek test | eee ter els... © i 6s on, | Tex. Pwr. & Lt......... 68 2022 94) 90 974 
: is Pwr. & L ‘ 943 99 95 99} enn Pwr. J ie ‘ 97 | 95 983 | Tide Water Pwr... 5 ‘ ; 
Metropolitan Extieon... 6s 1952 1042 or 1081 | Penn Pwr. & Lt ‘go es 607) SE Sa | Aaet Seems Ene...---.- oe ite St Owe 
an Edis s 1952 4} Bi | x r nee ‘ $ 2; | Tide Water Pwr...... 78 1937 99) 97} “1012 
Metropolitan Edison 5s 1953 97} 91: 97} | Penn Pwr. & Lt ; 6s 1953 104 102) 105) | ‘Toho Elee. Pwr. (Japan) 7s 1955 90} 87 91 
Metropolitan Pw1 . 6s 1953 102! 100 104 | Penn Pwr. & Lt .. 78 1951 105; 105} 107 | ‘Tokyo Elee. (Japan). 6s 1928 97} 96} 804 
Michigan Lt tosses 68 1946 = 99! 97: 100 | Penn Pub. Serv.... 5s 1954 95: 93 96! | Toledo Edison. .... 68 1947 98) 97 100 
Michican No. Pwr .. 68 1941 97} 95} 98 Penn Pub. Serv. 6s 1947 104 103 105} . o. ca 108; 21 Od 
) 5 } u s 2) | Toledo Edison. 7s 1941 O08} 1084 0 
Milwaukee Elee. Ry & Penn Wtr. & Pwr -. 58 1940 101 99: 1021) | Toledo Gas Flec.& Hitz. 5s 1935 96) 974 1003 
Lt i 5s 1926 101] 99 1014 | Penn Wtr. & Pwr .. 518 1953 = 102 100° 103° | Toledo Trac., It. & Pr. = ee 
Milwaukee Elec. Ry. & | Phila. Co 6s 1944 103; 101}; 105 notes... . “Bis 1930 98 97} 100% 
It ceseseccss MOR GGeE | TUERI 94; 97} | Phila: Co -- 618 19388 99 93: 100 | Topeka Edison........ 58 1930 981 97 100 
Milwaukee Elec. Ry. & Phila, Co 58 1951 96 | 93 | 97 Topeka Ry. & Lt...... 5s 1933 95 90} 963 
EB, sos ; 5s 1951 98} 94 100 | Phila. Co - 58 1949 €102) 942 104 | Prenton Gas & Elec... 5s 1949 99% 98 100 
Milwaukec Elec. Ry. & ' _ | Phila. Elec 6s 1941 cl07¢ = 108 Tri-City Ry. & Lt...... 58 1930 98} 964 993 
at eicsticé Ties Ry g 8% 18! «=O! = Ha OK | Ella. Hiteo Ss 1966 cl02, 100 1054 | ‘Twin State Gas & Flec.. 58 1953 9% | $4, 94 
waukee Elec y & a Elee 966 : Be Se Tyrol Hydro-Elec. Pwr. 7!8 1955 96 94; 9 
; 5: *hila. Elec 9 101: 100 = 104 
makes Wide ak = 1955 86 OB. 195 Phila, Iles 5 aie Bie 1947 106; 103) 107, | ynion Elec. Lt.& Pwr... 8 1932 1003 99: 102 
Minn Pwr. & Lt 6s 1950 103! 1014 105} pail. ee. “eee * sis sees e107 , 1044 107! | Union Elec. Lt. & Pwr. 5s 1933 1001 98} 101 
iss. River Pwr 5s 1951 99 964 100} ortlanc ec Picccs OS ¢ 99; 96} s | 47 Nec 1t.& Pwr. 58 OF 99 f 
Miss. River Pwr 78 1935 102 102° 104° | Portland Gen. Elec... 58 1935 991 98) 100; | Union Elec. 1t.&Pwr.. be Tepe ba! 0s 
Mo. Edison Elec 5s 1927 2 99} 99! 100! | Portland Ry., Lt. & Pwr.5s 1942 89 84} 92. United Elec ax... 48 1949 87: 85 88} 
Mobile Flee .. 58 1946 97 91 97: | Portland Ry.,Lt.& Pwr. 68 1947 99 94 100} United Elec. Lt. & Pwr.. 438 1929 2 98) 983 99 
Montana Pwr 5s 1943 100 97: 100] | Portland Ry.Lt.& Pwr. 718 1946 106 104, 108 United Gas & Elec 68 1945 972 96° 101 
Montgomery Lt. & Wtr Potomac Edison. . 6s 1949 98) 96 100 United Lt. & Pwr. notes §1s 1928 993 98 100 
Pwr Ss 1943 2 93 86} 93: | Potomac Idison. . 6!8 1948 102 99 1033 United Lt. & Pwr 51s 1959 94) 90} 97 
Montreal Lt.,Ht.& Pwr. 4{s 1932 = 97! 97 984 | Potomac Elec. Pwr 58 1929 99! 99 1003 | tnited Lt.& Pwr...... 6181974 96. 92) 97) 
Montreal It. Ht.& Pwr. 5s 1933 99 98: 101 Potomac Elec. Pwr. 58 1936 99 984 100 United Lt. & Rys....... 58 1932 95? 92! 97 
Montreal Pub. Serv 5s 1942 942 89 94} | Power Corp. of N.Y 6s 1942 100 97 163) | United Tt. & Rys.....) 68 1926 99! 1004 101 
Mountain States Pwr.. 6s 1938 98 96% 100} Sade Corp as Y 6 8s eae 19 Olt 105} United Lt. & Rys. ; 6s 1952 98! 953 100} 
J > sa ‘ ” ower Securities... . 68 O4¢ iv abt, epee 7 - oy ; ce Qra 89) ‘ 
Nasnvile Ry. Le. be does 80, 84 OB | Bub.Lt.& Pwr. -”- << be 1945 “69 G4 79° | Ute Bwrradt...... 6s 1944 101p 99. 103 
. » 7 > of ye ° oe € ve we : * oo R72 ‘ 914 
oe Th eee. ee re CS 98 101 | pub. Serv. Go. ofColo.. 68 1953 98; 98 101 | Utah it. & Tiac....... bx Toes Of sit Sat 
National Pwr. & Lt... 78 1972 103 97 1044 | Pub.Serv. Co. ofColo.. 78 1933 101 98; 1021] Utah Pwr. & Lt........ 68 1944 102} 102 1044 
National Pub Serv. 6's 1955 942 94 961 | Pub.Serv. Corp.ofN.J. 5s 1959 104; 103%) 105! | tan pwr. & Lt... 6s 2022 93 88) 944 
Nebraska Pwr. fe 1019 4990) $7 200) | Fen Serv. Corp. Nt. Ge tee tL 101 | Utica Elec. 1t.& Pwr.) 5s 1950 101$ = 100f 102! 
Nebraska Pwr... 6s 2022 94} 08. 07) | aoe ee ee Somos er eeee aaa d 91 97? | UticaGas & Elec....... 58 1957 100 984 103 
Nevada-Calif. Elec 6s 1946 98 96: 1003 Pub. Serv. Co. of No.1. 5!8 1962 101: 96} 102} | 
Nevada-Calif, Ele 6s 1950 98 964 1001 | Pub. Serv. Co. of No.Il. 518 1964 1012 96 1025 | vermont Hydro-Flec... 68 1929 100 98: 100! 
oe ieee ee oO: 103. | Pub. Serv. Co. of Okla... 68 1949 99 97; 101 rile es Trn. ke i0sn 4 89° 934 
New England Pwr.. 5s 1951 1013 100: 103 Fig 1OF : + =, | Vieksburg Lt.& Trac... 58 1932 91 89 934 
° Pub. Serv. Elec. & Gas.. 538 1959 103 98, 105% Virginian Pwr 5s 1942 92° R8 96 
New Jersey Pwr. & Lt. 5s 1936 96! 92) 973 pene eine &Gas.. 5}8 1964 103; 995 105 | Virginian Pwr......... 638 1954 103. 99 103 
yew Orleans Pub. Serv. 935 86 83? 8} ) es. Jirg , Bes 3 97 } s 96 
ston ——— — oo. sie ions 90} 80} get (Evanevilie.ind.).... 68 1929 100 99 101. Virginia Ry. & Pwr..... 5s 1943 7 933 99 
New Orleans Pub. Serv. £ 955 90! 88] 92} | Puget Sound Pwr... 5s 1933 98} 98} 100: | WagnerElec. Mfg...... 75 ... 1101; 100 102 
New Orleans Pub Ser Z 1949 90° 86: 93} Puget Sound Pwr. & Lt. 5:8 1949 99 | 96; 100! | Washington Coast Util. 68 1941 1013 99} sot} 
’. & Queens Bie | We 5s 1939 1} 99% 101: 
Ne pattems Flee Tt. 5 1930 992-99} :101:| Quebec Pwr sored OS ES ESS 981 1022 | Ween) Bs i968 98} BBE 100 
N. Y. & Westchester 7 - Queensborough Gas & i i. * 96: 100; | West Penn Pwr... be 1946 99) 934 1001 
Ltg. . 4s 2004 79 76 81 Quaena th Gas & West Penn Pwr........ 538 1953 = 104; 1004 105! 
N. Y. & Westchester Queensborough Ga —o ; -, | West Penn Pwr..... + an 1946 106 104} 107 
Lte 5s 1954 97 93 97) cakes cbscesree 6s 1953 104} 101 105! | West Virginia Lt., Ht. ; ; 
New York Edison 63s 1941 115} 112. 1153) Rhine-W tail EI- A Ey anno 6 een 8's 6s 1929 100; 95 10 
New York Edison 5s 1944 101} 99; 102 ectrie Power 7s 1950 % 94 96! a est Virginia U tilities 6s Herd sant 2 we 
N.Y. Gas & Elec. Lt., i » Janeiro Tram.. estehester Ltg...... 58 195 2 | ¢ 2. 
Ht. & Pwr Se 1948 103: 100) 104; | ™0,.48 Janeiro Tram... i035 y3 85 93) | Western Elec - 68 1944 100; 98 1014 
N. Y. Gas & Elec. Lt., de Robbins & Myers 7s 1952 60 57} 73; | Western N. Y. Utilities. 58 1946 96 } 90} z 
a Seve. 4s 1949 (89 86 901 | Rochester Gas& Eiec... 518 1948 105; 102] 105) | Western Pwr... --..-. Gis 195% 100; 97 100 
N.Y. State Gas &Elec.. 5}8 1962 100) 9 101: | Rochester Gas& Flee. 78 1946 112) 110-112) | West. States Gas & F les Gs (1047.—=i« 8 97 1003 
Newport News & Hamp- o “ Rochester Ry. & Lt 5s 1954 100 99 101 est, States Gas & Elec. 68 1947 
ee STs eens mies. _ aeae at 84 st | Rockford Elec......... 5s 1939 99! 98 101 We eating 1o0use ec. 72 1931 106 105% 108: 
Y yara Falls Pw § 932 9; ee ee ee ee ea ae ee 0 1D 
Niagara Falls Pwr . 68 1932 105) 103 106$ | St. Joseph Ry., Lt., Ht. Ww estphalia Un. Elec Pr. 6}s 1950 87! 87} 87 
Niagara Falls Pwr 6s 1950 105: 105} 106} & Pwr ane 5s 1937 85} 85} 93 Wisconsin Elec. Pwr. 5s 1954 98} 93} 99 
Niagara, Lock. & Ont. a aul Gas Lt... .. 5s 1944 100 } 98} 1013 | Wisconsin Gas& Elec... 58 1952 99 | 97 100 
Pwr 5s 1954 298} 1043 110 | Paul Gas Lt . 538 1954 1013 98° 102} | Wis.-Minn. Lt. & Pwr... 5s 1944 95 93 96} 
Niagara, Lock. & Ont | Ss oa River Valley W tr. . 68 1938 7100 .+ «e+. | Wis. Ry., Lt. & Pwr.... 58 1933 bo 4 874 93? 
Pwr 5s 1955 99 973} 100 | Salmon River Pwr...... 5s 1952 100; 98} 1013 | Wis. River Pwr........ 5s 1941 91; 88 92: 
Niagara, Lock. & Ont San Antonio Gas & Elec. 5s 1949 96 96 98} . i 
Pwr 6s 1958 2109} 104% 110% San Antonio Pub. Serv.. 6s 1952 101! 99} 104 | Yadkin River Pwr...... 58 1941 98} 963 99) 
Norfolk Ry. & Lt Ss 1949 94 92 95 San Diego Cons. Gas & | Yarmouth Lt.& Pwr... 5s 1937 &3 82 87 
No. Amer. Edison .. 68 1952 102; 96}; 103 Elec eS 100 98 101 | Yarmouth Lt.& Pwr... 8s 1951 98 97 102 








Stock Exchange aChicago; USt. Louis; cPhiladelphia; dBoston; eBaltimore; fMontreal; gCincinnati; kSan Francisco; ¢Pittsburgh. Bid, low, high, Monday, Dee. 2 
kBid, low, high, Tuesday, Dec, 22. ILatest quotations available. 
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Interior of large manufacturing unit, designed, built and equipped by The Austin Company for the Pittsburgh 
Transformer Company. The sixth contract for this company in seven years. 


For Heavy Building Construction — Austin 


A Partial List of Austin Clients NDUSTRIAL construction of heavy type has been fre- 
in the Electrical Industry quently met with and successfully handled in Austin’s 
Pa, Went Everctt ant Pitteeii: Mae, Oakiand = WOFk in the electrical industry. 


and Los A les, Calif. 5 ildings. e e ° ° 
Westinghouse Electric & Mie Ca. Essington, Pa. The heaviest construction is handled by Austin on the 










nan Pussbure?’ same guarantee basis as the smallest job. 

Alamo Farm Light Co. Hillsdale, Mich. : . . : . : 

Conduit Electric Mfe. Co. Ronon Austin gives the prospective client a lump sum price 

en Dee Setae Co. Cincinnati“ saranteed final cost’’—for the complete project whether 

Detroit Insulated Wire Co. Detroit ; : . Bs 

Dominion Insulator Co. Niagara Falls jt contains 50,000 or 500,000 square feet. 

Ohio Electric Controller Co. Cleveland . . : : 

Drew Electric & Mfg. Co. Cleveland Austin guarantees the delivery of the finished job, ready 

Electric Vacuum Cleaner Co. Cleveland a = A Fe h 

Western Electric Co. Chicago to begin production, by a definite delivery date, wit 

G. & W. Electric Specialty Co. icago = 7 

Gerdacr Electric Sign Co. Emeryville, Calif bonus and penalty clause, if preferred. 

Hi-Volt Equi nt Clevelan ‘ e ° 

Sine bce. Without, ant Emeryville, Calif Austin guarantees the quality of materials and work- 

S. W. Hull & Co. evelanc : 

Ideal Electric & Mfg. Co. .. Mansfield, Ohio manship throughout. 

oa - eS Ray N.Y. Austin will discuss with you, without obligation, your next building 

Forest City Electric Co. Cleveland project and tell you more about the Austin Method of handling 

Seen: teen Co. eo heavy building construction. Wire, phone, or mail the coupon. 

Pittsburgh Gage & Supply Co. Pittsburgh ; 

National Electric Sign Co. Oakland , 4 3 : 2 a 

U.'S, Blectric Mfg. Co... Los Angeles ~=THE AUSTIN COMPANY Engineers and Builders Cleveland 

Peri  Blectri ei *k Co Berkeley, Calif New York Cleveland Pittsburgh St. Louis Chicago Philadelphia Seattle 
mci . — nai ; . i Portland Detroit Birmingham Miami 

Rail Welding & Bonding Co. Cleveland ever : ; 

Reliance Electric & Mfg., Co. Cleveland The Austin Company of California; Los Angeles and San Francisco 

E. B. Roth & Co Harrisburg, Pa. The Austin Company of Texas: Dallas 

Sprague Electric Co. Bloomfield, N. J. 










THE AUSTIN COMPANY, Cleveland 


| 
: We are interested in the erection of a 
sh sciey sho du sataptiaababels Co ee 
| .... Stories high and would be pleased to | 
receive a copy of “The Austin Book of 
Buildings,” free to Industrial Executives. 
PN Sins cb TCC dee hee rechaceess 
DOGO KV vce ceesccuceeeteeévenne 
. Street .. ve - Cy... 
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JAMES E. ALLISON & CO. 
CONSULTING ENGINEERS 


Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 


1017 Olive Street St. Louis, Mo. 








Ambursen Construction Co. 
Incorporated 
AMBURSEN DAMS 
Hydroelectric Developments 

Water Supply and Irrigation Dams 
DAMS ON DIFFICULT FOUNDATIONS 

Grand Central Terminal, New York. 
Kansas City, Mo Atlanta, Ga. 

















BARFOED & GIBSON 
CONSULTING ENGINEERS 
Hydroelectric Developments 


Transmission Systems 
Electrochemical Applications 


1901 Hobart Bldg., SAN FRANCISCO, CAL. 


BATTEY & KIPP 


Incorporated 


ENGINEERS 
Power Plants, Electrification De- 
velopments, Industrial Plants, 
Railway Shops and Terminals. 
Design, Construction, Investigations, 
Appraisals 
123 W. MADISON ST., CHICAGO 









BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investi- 


gations, Design, Supervision of Construc- 
tion, Valuation and Tests 


Mutual Building, Kansas City, Mo. 


Business Research Corp. 
INDUSTRIAL ENGINEERS 
Organization—Methods—Facilities 
Personnel 
79 WEST MONROE STREET, CHICAGO 





ENGINEERING AND MANAGEMENT 
CORPORATION 
231 S. LaSalle Street Chicago 
New York Tacoma 


EDWARD J. CHENEY 
ENGINEER 
Public Utility Problems 


For several years Division Chief with 
up-state New York Public Service Commission 


6L BROADWAY NEW YORK 





HUGH L. COOPER & CO. 


General Hydraulic Engineering. inciuding 


the design, financing. construction and man- 
agement of hydro-electric power plants. 


101 Park Ave. New York 





ELECTRICAL WORLD 


M. J. DALEY & CO., INC. 


SPECIALIZING IN THE CONSTRUCTION OF: 
Railroad Electrification. 
Transmission Systems. 
Power House and Sub-Stations. 
Electrical Installations. 
264 Main St., 
Springfield, Mass. 


25 W. 43rd St., 
New York. 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Power Plants, Sub-Stations, Transmission Lines, 

Industrial Plants, Examina’ions and Reports, 

Valuations, Management of Public Utilities. 
1600 Walnut St., Philadelphia 

New York City Chicago 





ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 


Tests of Electrical Machinery, Apparatus and 
Supplies, Materials of Construction. Coal, 
Paper, ete. Inspection of Material and Ap- 
paratus at Manufactories. 


80th St. and East End Ave., New York 


FARGO ENGINEERING CO. 
CONSULTING ENGINEERS 
Jackson, Michigan 


Hydro-Electric and Steam Power Plants 
Difficult Dam Foundations 


FORD, BACON & DAVIS 


Incorporated 
ENGINEERS 
115 Broadway 
NEW YORK 
Philadelphia Chicago San Francisco 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


Monadnock Building Chicago, IIl. 





CONSULTING ENGINEER 
Specializing in designing, solving manufac- 
turing difficulties, appraising value of in- 
ventions, developing novel ideas, advising on 
all patent matters. 


Service to Manufacturers, Patent Attorneys 
and Capitalists. 


Boatmen’s Bank Bldg. St. Louis, Mo. 


GANNETT, SEELYE & FLEMING, 
ENGINEERS, Inc. 
Engineering, Appraisals, 
Construction, Management 


Harrisburg, Pa. Memphis, Tenn. 
52 Wall St., New York 





HARPER & TAYLOR 


Incorporated 
ENGINEERS 
Bankers Trust Bldg., Philadelphia 
Niagara Falls, N. Y. 
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L, F. HARZA 


‘RHYDRO-ELECTRIC ENGINEER 
Monadnock Bldg. Chicago 






HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines 
Substations 


325 So. New Jersey St., Indianapolis, Ind. 


IVES & DAVIDSON 


ENGINEERS 
Construction—Management— Valuation 


PUBLIC UTILITY PROPERTIES 
Design—TRANSMISSION LINES—Build 
15 Park kow, New York 








KREHBIEL COMPANY 


Specializing in Power Plants, 
Transmission Lines, 
Distribution Systems. 


730 W. Monroe St., Chicago 


LARNER ENGINEERING CO. 


HYDRAULIC ENGINEERS 


Specialists in Surge Tank design and prob 
lems related to the regulation of pressure in 
long pipe lines, 


Atlantic Bldg., Philadelphia 


WILLIAM S. LEE 


Mem. Am. Soc. C. E. 
Mem. Am. Soc. M. E. 
Mem. Eng. Inst. Can. 
Fellow Am. Inst. E. E. 
Chief Engineer Southern Power Company 
CONSULTING ENGINEER 
511 Fifth Avenue, New York City 
Charlotte. North Carolina 





E. S. LINCOLN 


Consulting Electrical Engineer 


Reports 
Electrical Research Laboratory 


Designs Investigations 


534 Congress St., Portland, Maine 


McClellan & Junkersfeld 


Incorporated 
ENGINEERING AND CONSTRUCTION 


Power Developments, Industrial Plants, 
Examinations, Reports, Valuations. 


New York: 68 Trinity Place 
Chicago St. Louis Washington 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-electric Developments. Water Supply. 
Irrigation, Drainage, Flood Control. 


New York City. 30 Church St. 
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EDWARD T. MOORE 


Consulting Engineer 


Reports, Ap- 
Substations. 
and Public 
in Electric 


Supervision, Advice, 
praisals. Industrial Plants, 
Power Plants. Rate Schedules 
Utility Rate Cases. Specializing 
Furnace Design and Equipment 


500 Cahill Bldg., Syracuse, 


Design, 


Bs Bs 


ARTHUR L. MULLEGREN 
CONSULTING ENGINEER 


Steam 


and Electric Power Plants 


Public Utilities 
KANSAS CITY, MO. 


N. J. NEALL 
Consulting Engineer 
Electrical and Industrial Properties 


12 PEARL STREET, BOSTON, MASS. 





OPHULS & HILL, Inc. 


formerly 
OPHULS, HILL & McCREERY, INC. 
Consulting Engineers 


Ice Making and Refrigeration 
investigations and Reports 


112-114 West 42nd St... New York City 










PUBLIC SERVICE 
PRODUCTION COMPANY 


Engineers and Constructors 







Design and Construction of Power 
tion and Industrial Plants, 
ports, Valuation 


Plants, Substa- 
Examination and Re- 
and Management of Public Utilities. 


80 Park Place, Newark, N. J 








W. EDGAR REED 


Consulting Engineer 


Designer of Electrical Machinery 
Estimates, Reports, Plans, Specifications 
and Supervision of Lighting, Railway, Indus- 

trial and power Installations. 


585 Union Arcade Bldg., Pittsburgh, Pa. 





Advertising— 
It 


is unquestioned, 


ing good-will. 





as a builder of prestige and business standing 


power in influencing new business and retain- 


ELECTRICAL WORLD 








INCORPORATED 


Design and Construct 
Power Plants, Hydro-Electric Developments, 
Industrial Plants, Railroad Shops and Terminals 
New York 
Los Angeles 


125 East 46th Street, 


Chicago 


SANDERSON & PORTER 


Engineers 


PUBLIC UTILITIES AND INDUSTRIALS 
Design Construction 
Examinations Reports 


New York 


Management 
Valuations 


Chicago San Francisco 





SARGENT & LUNDY 


Incorporated 


Mechanical and Electrical Engineers 
1412 Edison Bldg. 
72 West Adams St. 
Chicago, III. 





SCOFIELD ENGINEERING CO. 
Consulting Engineers 


Power Stations 
Hydraulic Developments 


Philadelphia 


Gas Works 
Electric Railway 


J. E. SIRRINE & COMPANY 

ENGINEERS 
Textile Mills: Hydro-Electric 
Tobacco Products Plants 
and General Warehousing: 
ing; Steam Power Plants; 


Developments: 
Cotton, Tobacco 
Industrial Hous- 
Steam Utilization 
Greenville 
South Carolina. 


Chattanooga 
Tennessee. 





SPOONER & MERRILL 


Consulting Engineers 


Utility and Industrial Reports, 
Design, Supervision, Appraisals 
425 Powers Bldg., 1011 Harris Trust Bldg 

Grand Rapids, Mich Chicago, Ill. 
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is an immeasurable 


DWIGHT P. ROBINSON & CO. 












W. J. SQUIRE 


Consulting Engineer 
Railways—Power Plants | 
Industrial Power and Illumination 
Transmission Lines, Appraisals and Reports 


618 Dwight Blidg., Kansas City, Mo. 


STEVENS & WOOD 


INCORPORATED 
Engineers and Constructors 


120 BROADWAY, NEW YORK 
YOUNGSTOWN, O. 








PERCY H. THOMAS 
CONSULTING ENGINEER 
POWER 
DESIGN, SUPERVISION, ADVICE 


120 Broadway, New York City 








MASA. TOMATSURI 
Consulting Electrical Engineer 
Specialized adviser to American Manufac- 
turers intending to export to Great Britain 


and Europe. 


6 Lloyd’s Avenue 


London, E.C.3 





The J. G. White 
Engineering Corporation 


Engineers — Constructors 


Oll Refineries and Pipe Lines, Steam and Water Power 
Plants, Transmission Systems, Hotels, Apartments, 
Office and Industrial Buildings, Railroads. 


43 Exchange Place New York 


WOOD & WEBER, Inc. 
ENGINEERS AND BUILDERS 


Reports, Appraisals, Designs, 


Construction and Operation 


507 Tramway Building Denver, Colo 


Professional Directory Department 
ELECTRICAL WORLD 
10th Ave., at 36th St., N. Y. 


Gentlemen: 
Please send us rates and other data 


for advertising in your PRowESSIONAL 
Direcrory. 


Professional Cards— 
in this paper offer a highly appropriate type 
of publicity for the services of professional 
men in the Electrical field. 


Your Card— 


should appear in this directory regularly. 
it is not there now— 


CLIP AND MAIL THIS COUP [==> 
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POSITIONS VACANT 


=L E "TRIC AL estimator and superintend- 
ent for large electrical contractor, must 
be experienced in handling men on large 
operations, salary and profit sharing. P- 
832, Electrical World, Leader-News Bldg., 
Cleveland, Ohio. 


ENGINEER wanted. One ‘familiar “with 
distribution and transmission  require- 
ments, both construction, operating and 
maintenance. Preferably a young man 
with at least five years’ experience who 
can also assist busy executive on com- 
mercial and public relations matters. An 
exceptional opportunity exists for an 
energetic, resourceful worker who pos- 
sesses the right personal characteristics. 
P-828, Electrical World, Tenth Ave. at 
36th St., New York. 

WANTED at once electric al engineer, thor- 
oughly familiar with motor and control 
details, and industrial equipment. State 
age, experience and salary wanted. P- 
833, Electrical World, 7 So. Dearborn St., 
Chicago, Il. 


WANTED—An advertising writer with an 
engineering background. One of the 
largest manufacturers of industrial equip- 
ment in the New Jersey district requires 
an assistant advertising manager who 
can put advertisine originality into en- 
gineering copy. Write complete details 
of experience, etc., to P-837, Electrical 
World, Tenth Ave. at 36th St., New 
York. 





EMPLOYMENT SERVICE 


OVE RTURES negotiated | through the con- 
fidential correspondence service of the 
undersigned, for salaried positions $2,500 
to $25,000—executive, mechanical, ad- 
ministrative, engineering, technical 
financial, manufacturing, sales, advertis- 
ing, professional, etc., etc.; all lines. 
Established fourteen years; not an em- 
ployment agency. Retaining fee refunded 
as provided in our “Refund Contract” 
if service is not satisfactorily rendered 
as per contract, and such refund be 
requested within three months from date 
remitted Send name and address only 
for particulars. R. W. Bixby, Inc. (Suite 
706), 268 Main St., _Buffalo, New _York. 





EXECUT IV E S, engineers, find our in- 
dividual, confide ntial service effective in 
making new connections. Personally con- 
ducted by Mr. Jacob Penn, the eminent 
employment authority, known to leading 
business men throughout America. Re- 
fund agreement protects you. Not 
agency. Jacob Penn, Incorporated, 305 
Broadway, New York. 





POSITIONS \ WANTED _ 


hh LE¢ TR ICAL engineer, 16 years motors, 
ating, transmission and distribution, 
substations, ete., desires permanent posi- 
tion, preferably Middle or Southwest, but 
other locations considered. PW-803, 
Electrical World, 7 So. Dearborn S8t., 
Chicago, Il. 


ELECTRICAL engineer, “colle ge graduate, 
married, 10 years’ experience power sta- 
tions, automatic substations, transmission 
lines and industrial plants, desires perma- 
nent position anywhere PW-767, Elec- 
trical World, Tenth Ave. at 36th St., New 
York. 


ELEt “PRIC AL engineer, tec hnic al gradu: ate 
with wide experience in steam and hydro- 
electric power plant work, high tension 
substations and transmission lines, de- 


sign, construction and operations. Com- 
petent to lay out large plants_ inde- 
pendently PW-835, Electrical World, 


Tenth Ave. at 36th St., New York. 


ELECTRICAL and mechanic al engineer, 
technical graduate with 20 years’ experi- 
ence in power plant design, construction 
and operation, efficiency test and report 
work. PW-836, Electrical World, Tenth 
Ave. at 36th St., New York, 
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ELECTRICAL ENGINEER 
Experienced in developing small electrical ma 
chines and devices A knowledge of spot 
welding and heat resistance units desirable 
Reply should cover general experience, age, 
education and salary desired. All inquiries 
held confidential Located in Chicago. 

P-831, Electrical World z 

7 So. Dearborn St., Chicago, IIL, § 

7 
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SEARCHLIGHT SECTION 
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‘*‘SEARCHLIGHT’”’ RATES 
Electrical World 
UNDISPLAYED: 


Positions Wanted—4 cents a word, minimum 
charge—-75 cents an insertion. 

Positions Vacant aud other classifications 
S cents a word, minimum charge $2.00 an 
insertion Allow 5 words for box address. 
No additional charge for forwarding replies. 

Discount of 10°. for payment in advance on 4 
consecutive insertious of undisplayed adver- 
tisements. 

Proposals— 40 cents a line. 


DISPLAYED: 


Space is sold by the “‘inch,’’ with 30 inches to a 
page. (An “inch"’ measures approximately 1 inch 
high by 2 4 inches wide.) Rates are from $5.00 to 
$3.50 an inch, depending on the total space used. 
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POSITIONS WANTED 


HY DRO electric foreman of an 800 kw. h.t. 
plant. 2 years electric repair on a.c. 
motors. 7 years operating and 3 years 
as foreman. Best references from past 
employers. Age 44, married. Available 
in 15 days. PW-807, Electrical World, 
Leader-News Bldg., Cle veland, Ohio. 

SUCCESSFUL experienced right of way 
man, desires connection shortly after first 
of year. Employed at present;  pref- 
erably a permanent location. PW-830, 
Klectrical World, Leader-News' Bldg., 
Cleveland, Ohio. 


_SALESMEN WANTED 











Sales Basinase Expesionced in Power Sales 


Must be technical graduate. Excellent op- 
portunity for advancement in fast grow- 
ing utility. State qualifications, experi- 
ence, salary expected and date available. 
Public Utility in New York State. SW- 
$11, Electrical World, Tenth Ave. at 36th 
St., New York. 





Manager Eastern Territory 
for carbon brush company. Progressive 
Western company has desirable opening 
for a high-calibre salesman capable of 
earning $15,000 a_ year. Engineering 
training desirable but not necessary. 
Salary and expenses. SW-823, Electrical 
World, 7 So. Dearborn St., Chicago, Ill. 
Salesmen Covering Electrical Jobbers 
in any part of country to carry line of 
radio tubes on commission. Kayess Mfg. 
Co., 512 Main St., East. Orange, New 

Jersey. 


SALESMAN AVAILABLE 
ELECT RIC AL man, , fourteen years’ experi- 
ence, construction, estimating, contract- 
ing and_ sales, seeks connection with 
manufacturer or representative, in sales 
on missionary field. SA-834, Electrical 
World, Tenth Ave. at 36th St., New York. 








Representatives Ww anted Everywhere 

The 1925 Code has opened up a very large 
field for our products. Groundulet Com- 
pany, 86 Park Place, Newark, N. J. 

High-Class Electrical Sales Representatives 

wanted by the undersigned who are manu- 
facturers of carbon, graphite, electro- 
graphitic and metallic brushes for motors 
and generators, also general line of car- 
bon specialties. Exclusive rights given 
to each of territories on liberal straight 
commission sales proposition. Specify in 
detail past engineering and sales experi- 
ence. Application by letter. Pure Car- 
bon Company, Wellsville, N. Y. 





PATENT ATTORNEY 


P atent- Sense. we aluable book (free) for “in- 
ventors seeking largest deserved profits. 
Write Lacey & Lacey, 768 F St., Wash- 
ington, D C. Established 1869. 





FOR SALE 


Blueprints 
Send $2.00 for 18 blueprints, showing 21 
different transformer connections. Sheets 
84 in. x 11 in., suitable for binding. F. C. 
pp Weene, 509 Garden Street, Louisville, 
Ky. 
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Bliss Electrical School 


Condensed course in eiectrical engineering. 
Complete in one year with diploma. For 
men of character, ambition and limited 
time. Theoretical principles and practical 
applications of electricity. Mathematics, 
steam and gas engines, mechanical draw- 
ing, extensive shop work, construction, 
installation, testing. Fireproof dormi- 
tories, dining hall, laboratories, shops; 
34th year begins Sept. 29, 1926. Write 
for catalog, 342 Takoma Ave., Washing- 
ton, D.C, 
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WANTED 


MOTOR 


250 hp., slip ring, 440 volt, 3 phase, 60 
eycle, used. 

THE HOME ICE COMPANY 
llth & Clift Streets, Chattanooga, Tenn, 
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FOR SALE 


1—G.E. A.T.B, 100-300-M Form P.B. belted 
Alternator 3 ph., 60 cycle, 2300 volt., 
720 r.p.m, complete with pulley sliding 
base, belted exciter and rheostats, 

1—75 hp. C.S. Westinghouse Motor, 3 ph., 
60 eycle, 550 volt, complete with starter 
relays sliding base and pulley. 


WANTED 


saeeneaenel 





1—25 kw., 125 volt, 600-800 r.pm., D.C 
Generator with sliding base and _ field 
rheostat 

” 


-—G.E,, P 3 Portable Current Transformers 
25/50/100 amp. primary 5 amp. sec. 


Newton Falls Paper Company 
Newton Falls, New York 
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150 K.W. D.C. Generator 


Type H, Crocker-Wheeler Interpole, 250 v., 

D.C., brand new, never used, $1000.00; 

cost $2200.00, 

THE ELEC. CONTROLLER & MFG. CO. 
2700 E. 79th St., Cleveland, Ohio 
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Notice to 
Advertisers 


Owing to the holiday—New 
Year’s Day, Friday, Jan. 1st— 
the “Searchlight” pages of the 
Jan. 2nd issue of 


Electrical World 


will close for press a day earlier 
than usual. Therefore 


Changes of Copy 


and new advertisements, in- 


cluding those under the Employ- 
ment classifications should reach 


us on 


Monday, Dee. 28th, 
at 10 A.M. 
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STEPHEN HALL & Co. | 





1 
Incorporated 


ay Bs Ebate! ea Ay ae eC Te) ose N. oF 


“TELEPHONES: New York Direct Wire: Slester 3891; HOBOKEN 3 3750 


New and Used Electrical Equipment—tCondition Guaranteed—Ready to Ship 












lf your requirements are not listed, write us, as we do not attempt to list our entire stock. 


= Slip®ing Motors—3-Phase, 60-Cycle Squirrel C age—3- phase, 60-Cycle Motors SYNCHRONOUS MOTORS, 3-PH.. 66-CY. = 
3 Hp. Volts Speed Make Type 150 2200/440 z 20 Westinghouse : cs = 
= 400 440/220 514 General Electric M 150 2200/440 720 General Electric K 300 2200 450 Elec. Mehy. 3 bgs. = 
= 250 2200 600 GeneralElectric M 125 2290/400 720 General Electric = K 242 2200 514 General Electric: ATI = 
= 200 2200 600 General Electric M 100 440/220 900 =General Electric = K 200 =2200 980 Westinghouse G = 
= 200 220 440 600 * General Electric M 100 440/220 720 = Genera | Electric K 100 2200 900 Westinghouse G = 
‘ = 150 2200 600 General Electric M fo 440/220 600 General Electric K 80 440/220 1200 yeneral Electric ATI = 
= 150 2200 720 Genera! Electric M 75 440/220 720 Genera} Electric ST = 
= 150 550 600 Genera] Electric M 60 440/220 720 General Electric < — °C IT CENE . . = 
= 150 220/440 600 GeneralElectric  M 50 440/220 900 GeneralElectrie K ALTERNATING CURRENT GENERATORS = 
= 96 . 7 anne hale 99 feners > - = 
= = 440 (220 600 Genera } Electric M 40 440/220 900 Genera | Electric ty 1— 192-kw.. 514-r.p.m., 2300-v., 3-ph., 60-cy. Gen. = 
= 22 720 «Genera! Electric M 35 410/220 600 General Electric : Elec. Type ATB. with belted exciter = 
= 100 440/220 720 General Electric M 35 550 £00 General Electric K spcscep lah dials ’ 7 a = 
= 100 550 720 Genera | Electric M 35 220/440 00 General Electric K_ 1—150-kva., 900-r.p.m., 2300-volt, 3-ph. 60-cy. = 
= 100 559 600 General Electric M 30 220/440 900 General Flectric KT Westinghouse Type G, with belted exciter. = 
= 75 220/440 =900 General Electric M 25 440/220 900 General Electric KT 1—75-kva. Genera ! Electric, 480/240 volt, 1200 = 
= 75 220/440 514 General Electric M 25 220/440 720 General Electric K ; .. 3-ph.. 60-ey. TY: TB with direct = 
= oF ; : F a So : . al Electr K r.p.m., 3-ph.. 60-cy. Type A direc = 
= 7h ount? ee 208 Generat : 7 = 4 20 220/440 900 General Electric connected exciter. = 
2 19 2200 “ 72 ener leetric I _ ae | ¥ ‘ iol a eat = 
= 60 680 900 General Electric M DIRECT CURRENT GENERATORS 1 c- =o 0 0. Se Sees S aS West = 
= 55 = 440 2 20 514 General Electric M Kw, Volts Speed Make Type ghouse type &. - . ; = 
a an #4) Atay oon —- sitietacke a 200 125 650 Crocker-Wheeler Interpole = 
= ' : : 25 25 Sprag oe J -GENE . if 
= 50 4 soe 220 900 Genera | Electric M 38 350 = Geral Electric D TURBO-GENERATORS = 
= = 5 440/ 220 B00 Genera iP eer 7 a 70 125 Crocker-W heeler D 2—500-kw., Westinghouse, 2300/550/440-volt, z 
= ~ eons a , zenera! Ele erro M 62% 125 Sprague oes 3600-r.p.m., 3-ph., 60-cy. turbo-generators, with = 
= 35 os 14 600 G neral F ile etric 60 125 Sprague D barometric condensers = 
= 10 229'440 =9°0 yencral Electric M 50 125 850 Westinghouse SK 2—125 kw., Allis-Chalmers, 240-v., 3-ph., 60-cy., = 
= DIRECT CURRENT MOTORS 45 125 975 General Electric CLB 3600-r.p.m., connected to Terry Steam Turbines = 
= 175 115 c-r  Crocker- Wheele rpol 40 250 1100 Crock er-Wheeler se with direct connected exciters. = 
= 83 230 759 General Ele etre. 4 t B as — — ween - = 
= ” ‘ 4o renerié S1ec = 
2 75 115 400 Crocker-Wheeler D MOTOR GENERATOR SETS sien oe = ai ali = 
= 50 115 750 Westin ghouse Sk 1—22)-kw., 250-v., 514-r.p.m., Westinghouse D. C. ENGINE GENERATOR SETS a 
= 50 220 525 Westin ghouse s Generator connected to 300-kva., 2200-volt, —60-kw 25-v.. 280-r.p.m.. General Electric = 
50 220 950 Westin ghouse - 3-ph., 60-cy., Westinghouse syn. motor. 1 i eee 7 13x12 Hasrkbure = 

40 230 1150 Westinghouse SK 1—175-kw., 125-volt, 600-r.p.m. Crocker-Wheeler engine = 

35 230 700 Crocker-Wheeler I Interpole Generator, coupled to 240-hp.. 2200- ja a 5 = 

30 110 575 Westinghouse s 440-volt, 3-ph., 60-cy. Genera! Electric syn- 1—37}-kw., 125-volt, 300-r.p.m., Westinghouse = 

30 220 575  Westinghouce 8 chronous motor. D.C. Generator direct connected to 10x10 = 

25 230 750 Crocker-W heeler I 1 75-kw., 125-volt. 900-r.p.m., General Electric Harrisburg engifte. = 

25 230 1150 General Flectric RC Type DIC, Generator connected to 110-hp., 1—30-kw . 250-volt, 300-r.p.m. Gen. Elec.. D. C, 5 

20 230 900 W esting house SK 220/440-volt, 3-ph., 60-cy., General Electric | Generator, dir. conn. to 10x10 Ames Engine. = 

20 230 800 General Electric RC Form K motor. = 
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i L.HEMPHILL & CO. Inc. 


ELECTRICAL ENGINEERS AND EQUIPMENT /5 
801-807 Williams St. NorthBergen, N.J. 


Telephones: Palisade 2600-2601 





—_ —_ 
-_ -_ 
-_ —_ 
= A. C. MOTORS—3 PHASE, 60 CYCLE D. C. GENERATORS—125 VOLT TURBINE = 
— No. Hp. Rpm Volts Type 5, 10, 20, 22, 35, £0, 75 kw. — 2 a ‘ = 
ST son” “So 2307440 weete. HF sre 2 ee Se Aen & 
= 400 150 2200 G. E. syne s : : = 
= 1 267 225 220/440/2200 G. E. synch. : “—— a 230 a = 
= 10 200 514 2300 /440 G. E. synch NO Pp pm upe ~s 
oa 1 200 900 2300 G. E. ATI. syneh l 240/300 580/720 G. E. DMC ENGINE GENERATOR SETS = 
= 1 180 490  440/2300 Burke si.gr. 3 brg. 1 90 470 G. E. CL 1—200 kw. 250 v. D.C. Gen. connected to Altis- = 
= 2 175 600 220/440/2200 Wagner synch 1 75 850 Diehl Chalmers 18x36 right hand Corliss Engine. = 
= 1 150 900 220/440 = Allis-Chal. synch. 1 50 _700_ Cr. Wheeler CM 1—150 kw. 200 rev. 125/250 v. 3 wire G. E. = 
= 1 150 900 2300 G. E. synch. 1 50 275 550 Diehl engine type (generator only) = 
= 1 150 600 2300 G. E. synch. 1 50 200 Diehl 1—100 kw. 125 v. 2 wire D.C. Westinghouse = 
= 1 100 720 220/440 Westg. sl. rg. 1 50 650 Sprague R.H. gen. conn. to Harrisburg std. tand. cud. —_ 
= 1 100 257 2300 G. E. synch 1 40 400 Diehl 11x18x13 engine 275 r.p.m. complete = 
= 1 100 720 2300 G. E. sq. cg. ! 40 1300 Diehl 1—75 kva. General Electric. 257 r.p.m. 3 ph. = 
= 1 100 900 2300 G. E., synehr. 1 35 200 Diehl 60 cy., 440/2300 v., dir. conn. engine generator = 
= 1 75 490 440 Allis-Chal. S. R. 1 35 700 Cr. Wheeler sets = 
= 1 75 600 220 Westg. CW 1 35 420 Diehl 1—60 kva. G. E. 300 rev. 240 v. dir. conn. to = 
= 1 75 1200 220 G. E. synch 1 30 500 Diehl Harrisburg 13x12 engine. = 
= 1 60 1800 220/440 G.E. synch 1 25 600 Sprague 1—40 kw. 250 v. D.C. West.-Lycoming-simple -= 
= 1 60 1200 220 G. E. sl. rg. 1 20 665 Diehl 325 r.p.m. complete = 
= 1 50 900 220/440 Westg. sl. rg. 1 20 200 Diehl I—30 kw. 125 v. D.C. Gen. Elec. Marine Set. = 
= 1 50 870 220 Westg. C. 8 1 20 900 Diehl 305 r.p.m. = 
_ 1 40 1700 220/440 Westg. sl. rg. 1 15 1050 Cr. Wheeler CM = 
= 1 35 1200 220 Cr.-Wh. synch. 1 15 925 G. E. CVC = 
= 1 35 1800 220/440 G. E. synch. 1 10 375/750 Westg. S var. sp. MOTOR GENERATOR SETS = 
= 1 25 1200 220/440 ~=—Allis-Chal 10 10 1350 Rochester . —_ 
= 2 15 1800 220/240 G.E. KT l 71 1150 Sprague C 1—300 kw. 125/250 v. 3 wire 720 rev. 3 ph. 60 = 
= 2 10 1200 220/440 Westg. C. 8S. 1 5 1200 G. E. RC cy. 2300 v. General Electric synchronous oo 
= 1 10 900 220 Westg. HF 1 3 1200 G. E. CVC —— 250 soe v. 3ph. 60 cy. 2300 v Westing- = 
- 2 714 900 220/440 G.E. MT © ouse synch. motor generator set = 
= 7 5° 1200 220 < G. E. KT. (Smaller sizes on request) -_ ee 250 v. G. E. Generator 3 ph. 60 cy. = 
- 2 2 1800 220,440 G.E « Vv. synchronous motor = 
= | § 1960 110/290 Weete. 1 phase D. C. MOTORS—125 VOLT 1—100 kw. 250 v. D.C. 2300/440 A.C.G.E. syn. = 
= ) 50 275/550 Diehl i j motor generator set = 
= (2 Phase Motors on request 1 30 a a < nterpole 100 kw. 250 v. Gen. 900 r.p.m 2200 synchronous - 
-_ Se ; ~ "7 motor -_ 
— 1 15 775 SK Wes i » 9FOy a -_ 
= A. C. MOTORS—25 CYCLE, 3 PHASE | 5 700 = Diehl “dime Te ee ie 
= . 7 a } f 
= No Hp Volts Rpm Type : 5 385 G. E. vert. 2—60 kw. 125 v DC. generators 3 ph. 60 cy. = 
-_ 1 125 440 480 Westg. CCL = 3 1100 G. E. 440/2300 v. A.C. motors = 
b 2 150 440 480 Westg. CCL ~ 3 1700 G. E. 10-20-25-40 kw. 125 v. Exciter Sets. = 
_— — 
— —_ 
-— D. C. GENERATORS—250 VOLT A. C. GENERATORS = 
= : i : : co TRANSFORMERS = 
-_ No. Kw. Rom Ty No. Ki. Rpm Volts Ph Tupe = 
— 1 250 825 G. E PDMC 1 300 450 2300 3 G.E. P. 1—5000 kva. 3 ph. O.1.S.C.—outdoor—44000 v., = 
= 1 75 450 Diehl 2 150 600 220/440 220 0 Wagner Delta. H. T. 22000/11000 V.L.T = 
= 1 50 600 Westg. 1 125 600 2300 G. E. 1—25 kw. G. E. type H. oil cooled 440-220/110 v. = 
= 1 30 1000 Westg 2 100 900 2300 3 G.E. P brand new. = 
= ; 1 75 1200 229 440 3 Cr.-Wheeer 3—75 kw. Maloney transformers R.E. single phase = 
= (Sma: er sizes on request) 2 35 1800 220 440 3 G. FE. 60 cy. oil conled indoor—2200/ 220-110 v. = 
| —_ 
cl ' — 
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SgUUUUAUUEAHANLAAAAAULEOUUAAUASLEUAAEAEEU LEAS AES EEA EAA SONU 


TURBINES 


150 
3—125 
3 100 


OURAGSOUECORURROGEATSGEUGEESUECRETEAEOSEGUES EEA UGUGEUSOGENGEGREDEPUASEODE  OUUSEU CULES ER ESOCEUTUCEN EEE ESOL ESRD 


QU 


FREQUENCY CHANGERS 


25 to 60 Cycle 


3—50 


VO 


2—40 


plant 


SUC eee 


POCSUEOEEOECEOLEDESLEDATAOL LODO SEDER DONOR SERTEDC COC EE FeCeeRESSOCRORONCRENELECHSNERSHEED = 


Practica 


3 1167 kva 
prim. to 
1000 kva 
500 kva, ¢ 
2100/220 
190 kva 

kva 

V secy 

200 kva 

. 150 kva 
3 150 


kva. Gen. Elec. type H, 
kva. Gen. Elec 


kva 
kva 


0 kv 


cycle. 


ROTARY CONVERTERS 


General Electric, 125- 
0 kw., 
ALSO—25 cycle Transformers and 3 phase Squirrel Cage 
and Slip Ring Motors. 


lly 
might 


GEO. SACHSENMAIER CO., 930 N. Third St., 


UM} 


Gen. Elec 


2300 vs. secy. 


Westgh. 
jen. Elec. 


6600 vs. pr 
OISC, type 


vs. secy 

Ft. Wayne 11000 ys, 
Gen, Elec. 13200 y 
Gen, Elec. 11000 volt 


Gen, Elec, 11000/22¢ 
2200 vs. x 
Pittsburgh 11000 vs 
Gen, Elec. type H, 


ARCHER & BALDWIN, Inc. 


Bound 


Telephone—760-761-762 Bound Brook 


ATT 


a., General Ele 
Motor 


25( 
2—750 kw., 2 


any equipment that 


require. 


W. C. Blair, 


KANSAS CITY POWER & LIGHT CO. 


Grand Avenue at 14th Street, Kansas City, Mo. 





26 Cortlandt  etrmnmendhsie: Just tie New York 
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22000/20020 vs 


13800 vs. 


6600 volt, 


SUSLEODORDOGUGUEOEORGEDUGURORCRC AURORE RORGHAURGREEDEOED 


PUCEUUAUAEUAEAUUAUOUCEECOAAOOUSEEG COUR EMEAOOOEEGEEAOOU REE EEN AHA EEE EAE E 


TRANSFORMERS 


60 CYCLE 
Form VDD. 


12000/11825/11275/11550/11000 vs, 


im, to 2200 vs. secy. 

H, 11000/10725/10150/10175 vs. prim. to 
prim, to 220/440 vs. secy 

8s. prim, with 4-24%% taps, 2300/4000Y 
2200 vs. secy 

prim, to 550/2200 vs. secy. 

prim, to 2300/1150 vs. secy. 

rim, to 120/240 vs. secy 

prim, to 220/440 vs. secy. 

prim. 230/460 vs. secy. 


s prim 
100 vs 


Brook, N. J. 


ctric Generator, 2400 volt, 6214 
25 cycle. 
) volt D.C., 25 cycle on A.C. side. 


—1500 kw., 2—2000 kw. 


a distribution system or an industrial 


Industrial Engineer 


SS nn ne ene 


OPULOHRDEUEORGROROROEEEOLGCEORCAUOORUEOEDECEGEEUOCEOAOEOEDOROORECHOEOEOEOEOUSOEOROEORCOCUDOGURTRURIEOROEIG? 


POWER PLANT 


sneeeenepecencesenes 








less starter, $115. 


: Chas. J. Bogue Universal, 750 amp., 6/12-v. 
EQUIPMENT = self-excited, direct connected to 7%4-hp. 
3 G.E. A.C. 2-ph., 1150 r.p.m. motor. and 
GOOD USED = compensator, mounted on common _ base, 
Transformers = POMS > cece koe ee eale bkiekee hee alae $375 
Generator Units E SAMUEL FELDMAN 
moter s, wotarios z 214 Centre St., New York, N. Y. 
= requency Sets ~ CUCECUEHROEECEEGEODEAOEEEOGEUOERCEECEOROOCCOORECGEOGEECECCEEOGRGCGTOREOROROR OES ceeeee tecceerenecececar 
Bt a Ge ti : OR SALE—-MOTORS. onecoccosocane: 
Boilers Pumps : 1—50-hp. G.E. 220-25-3 P. 750 r.p.m., complete 
Condensers & $300. 
es 8 1—15-hp, G.E, 220-60-2 P. 900 r.p.m. complete 
= : $145 
= =F 16—%-hp. G.B. 220-25-3 P. 1500 r.p.m., (Loom) 
s 8 $15. 
= = 18—%-hp. FE, 220-60-2 P. 1750 r.p.m. (Loom) 
8 $20 
3 1—15-hp. Phoenix 220-60-3 P. 1750 r.p.m. 
5 








“Opportunity” Advertising: 
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PEELE ed 


PLATING GENERATOR 


FIDELITY ELECTRIC CO., Lancaster, Pa. 
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Stze Condr. 
6 2 
2 3 
3/0 3 
6 1 
6 1 
3/0 1 
3/0 3 
6 4 
3/0 1 
10 2 


su 





We buy, sell, 
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sun 
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at 3600 r.p.m. 


Philadelphia, Pa. 


= 
= 2—62.5 kva., 2300 volt, 3 phase, 60 cycle, 1200 densing type turbine and direct connected 1—600 kw. (750 kva.), 2300 volt, 3 phase, 60 
= r.p.m,., Westinghouse generator with 2 kw., 125 exciter, cycle, 3600 r.p.m., NEW General Elec. turbo 
= volt, direct counected execiter, coupled through —300 kw 875 ‘ ; an pe. 2300 generator unit. 
= redu. tion gear to Westinghouse steam turbine, : volt Teas ; Pd EM aralh e oh oo “addin 1—600 kw. (750 kva.), 480 volt, 3 phase, 60 
= 3600 r.p.m. : : y Schutte & Koerting condenser. eyele, 3600 r.p.m., NEW General Elec. turbo 
= 75 kw., 250 volt, General Elec. type C-4, Be - ‘ . generator unit. 
2 turbo generators 1—300 kw., 440 volt, 3 phase, 60 cycle. 3600 | 11900 kw., .30 P.F., type ATB-2-1250-3600, 
= 1—150 kw. (187.5 kva.), Westgh. 2300 volt, r.p.m., Westinghouse generator to a Westing form T, 3600 r.p.m., 3 phase, 60 cycle, 2300 
= 3 phase, 60 cycle, 3600 r.p.m. to Westgh. house-Parsons steam turbine with Wheeler Con- voit, General Electric generator direct connected 
= non-condensing turbine No. 150; with switch- denser - re b. ompany’s Admiralty to 1000 kw. Curtis turbine, 
= board ; ee en aes = " a Vermont marble 1—1000 kw.. .80 P.F., 2300 volt, 3 phase, 60 
= 1—200 kw., form C, Gen, Elec. turbine, 125 Ibs. ew A fe ' e — or with necessary meters, cycle, Ridgeway generator direct connected to 
& steam, non-condensing, to a 200 kw., 600 volt, switch and rheostat, Ridgeway Rateau Smoot turbine complete with 
= phase, 60 vere 3600 r.p.m., General Elec. 1—300 kw., Westinghouse direct current generator, H. Wheeler Mfg. Co. condenser. 
= generator (rigid frame type) direct connected 900 r.p.m., Serial No. 1,821,519, 900 r.p.m., 000 kw.. 2 9 7 500 
= ~ —_ , ’ , . - v., 2 phase, 60 cycle, 2400 volt, 36 
= exciter and switchboard 500 amp., 550/600 volts, direct connected to ' nam. (thn eae 3 phase), General 
= 2—200 kw., 3 phase (2 phase), 60 cycle, 480 No. 3292 Westinghouse steam turbine, 6,000 Elec. to 1000 kw., General Electric Curtis 
= volt, Crocker-Wheeler generator, 600 r.p.m. A... turbine with Spiro-flo Jet Condenser and 
= connected to DeLaval steam turbine, non- This turbo generator could be used for belt Switchboard, 
= condensing, 150 Ibs, steam, 10 Ibs. back pres- drive by using pulley in place of generator. 1—1000 kw., 250 volt, 3 wire, 514 r.p.m., West- 
= ours with switchboard | A new alternating current generator could be inghouse, generator connected through reduction 
= 1 250 kva., unused, 220 volt. 3 phase, 60 cycle, bought to replace the direct current machine gear to Westinghouse condensing type turbine, 
3600 r.p.m., Allis-Chalmers to a Moore con- ! and make a cheap and very fine unit. 


No switchboard or condenser. 


AUC UTA EA ALSO HU NEAT 


CABLE 


Immediate Delivery at Material Saving 


Volt Stze Condr. Volt 
600 6 1 6,600 
600 2/0 3 6,600 

2,300 3/0 3 6,600 

2,500 10 6 10,000 

2.500 6 1 10,000 

2,500 6 8 10,000 

2,500 6 8 10,000 

4,500 3/0 1 13,200 

4,500 3/0 1 13,200 

5,000 400,000 CM 1 13,200 


W. C. Blair 


KANSAS CITY POWER & LIGHT COMPANY 
Grand Avenue at 14th Street, Kansas City, Mo. 


CUCU eee: 


Clearing House for 


MOTORS AND DYNAMOS 


rent or exchange any kind of 


ELECTRICAL EQUIPMENT 


Motors and Generator Sets built to specifications 


L. J. LAND, 207 Centre St., New York City 


CAPUAUENEUELALAVOUUEVOUEAEOVONOEOEOETUAUOOEOEGEYAOEONOEOSU EOE AGOEOEOEU ED EOE OUUUA EOE ECE EO COCA EDEA E ETAT 


SUUTEUTTE ETAT 


= i aleeeentacnneenrenesapenpenetiantareaienasienneasseiana ea enaranmeaaioaea rene nae R nN NINN eTIeE 


1500 Kw., 
625 Kw., 
500 Kw., 
350 Kw., 
210 Kw., 
150 Kw., 
120 Kw., 

50 Kw., 
D.C. Units—Boilers— Engines—-Motors—Etc. 
H. R. WILSON MACHINERY CO. 

Sie ji : 


440-2300 volts, Allis Steam Turbine, 
440-2300 volts, West Steam. Turbine. 
440-2300 volts, Cooper C.C. Corliss. 
440-2300 volts, Ham. C.C. Corliss. 
440-2300 volts, Skinner Uniflow. 
440-2300 volts, 15x16, Skinner. 
440-2300 volts, Full Diesel Oil Eng 
440-2300 volts, 10x12, Skinner, 


CUNOCHEONEORGEECEEDENEOEOEOEEOESEEEED 






Louis. 
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SUAUNVODEOHOUDIOAEOROEUESUGUOUDEROLOROEEROOOUOUOROHOEOEGUOEOOUOROROROEONONOUCEDIOORONOEROEOROROEOESNEGEEY, 


MOTORS 


FOR SALE OR TRADE 


A large lot of 60 cy., 3 ph., 220 and 
440-volt motors, ranging in size 
from one to 50 hp., equipped with 
starters, rails and pulleys. Will 
sell at bargain prices or exchange 
for 25 cy., 3 ph., 220 or 2200-volt 
motors or transformers. 


Machinery & Supply Corporation 
Dept. 30, Joplin, Mo. 


“OUUeeuOOOAOOUOUuOsOOOUOOONOCoOONONEqOONUOOOOOOOONOOnOREOOAarAoennNo Oe O OOOO EON OeEN EON OCEnERONOEEEy 


Think “Searchlight” First! 






“Alt 
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Americas Used Transformer Clearing House 
212 Walnut Street Cincinnati.Ohio 


TRANSFORMERS 








o e ! 
Transformer Rewinding Prices Greatly Reduced! 
Effective December Ist, 1925 
Sizein 2200 4400 6600 11,000 13,200 22,000 33,000 TT . ; eae ' s 
> , , hs 4 as :.% I Ir ices Oo as ans 
Kva. Volts Volts Volts Volts’ Volts Volts Volts rhe forego on Sines single pha e transformers, 
5 1 $14.20 $19.75 $26.70 60/125-cycle. Prices for rewinding transformers of other 
114 17.10 23 05 29.95 aaa voltages and frequencies will be in proportion to the 
19.75 25.65 32.50 eeeee foregoing prices. Special prices on larger transformers. 
2'% 22.20 28.35 34.95 $52 90 $63.65 a amtnereta s s g P P 8 2 
3 24.60 30.75 37.45 55.65 66.05 ue These greatly reduced prices re made possible, due to 
, 9 Qr - = > ‘ ’ a e 
: oa of <2 ao oie = 7 $iio is vee the fact that we use the very latest, improved machinery, 
6 33.70 39.75 45.65 65.25 72.85 122.60 ae to greater eficiency in our shops, and to the fact that we 
24 4 50 43.45 49.25 68.75 74.75 127.70 ea buy all materials in large quantities on contract at the 
42.90 49.10 55.10 70.35 79.30 128.05 1 can : 
15 57.05 63.14 70.15 86.05 96.50 140.50 156.75 very best prices. 
20 70.40 76.90 84.30 94.90 110.85 145.20 159.95 ) . » fe anid : 
o5 75.28 82.55 80.75 103,80 113,00 149.90 164.35 Do not confuse our rewound transformers with repaired 
30 85.50 93.30 100.80 115.50 123.45 155.25 174.85 transformers. Our rewound transformers are to all in- 
37'g 100.80 109.50 117.85 133.05 137.75 163.30 190.65 tents and purposes the same as brand new transformers, 
50 =: 123.90 133.45 142.60 158.40 163.70 176.60 215.40 : 3 “ 
75 139.75 130.30 157.95 176.40 181.75 220.95 234.30 for all parts that were damaged are replaced with new 
100 167.95 178.20 183.20 206.70 212.05 255.70 272.75 material. We positively guarantee that we do not in any 
- 171.20 181.35 188.65 211.35 216.10 258.15 it 30 instance cut the size of conductors in transformers. All 
5 177.10 184.90 193.10 216.10 219.85 261.90 283.75 ar rae! 
200 204.20 213.80 227.50 251.70 256.20 290.40 315.53 distribution transformers rewound by us are treated by 
250 280.65 285.10 285.10 291.90 297.05 351.20 358.65 the vacuum drying and impregnating process, which is 
300 308.90 313.35 313.35 318.50 325.60 374.60 387.15 the only recognized method ‘of treating transformers so 
333 337.10 341.55 341.55 346.05 354.15 398.15 415.40 h he .  stve | : f vs Thi 1 ; 
400 379.40 383.15 383.15 388.45 397.25 441.10 474.45 that they will give long years of service. Is allows us 
500 = 4442.55 446.90 446.90 459.90 477.75 504.15 539.80 to guarantee every transformer that we rewind uncon- 
667 5514.40 519.10 523.25 541.50 564.20 597.95 631.15 ss : ce oie : tiy 
838 594.15 604.35 612 05 635.35 660.80 699.40 745.25 ditionally for one year against failure due to defective 
1000 673.60 688.30 699.85 727.65 773.35 806.90 861.50 workmanship or material. 


The Above Are Maximum Prices, Covering Complete Rewinding! 
Do you receive our monthly bulletin, showing transformers that we have for sale? 
We Buy Transformers—Send Us Your Lists. 


UTVUNOVAELAUDHONGUEEAUOCCUUEELOAESUELGOCREOEEDOUOUUNTEOGEDOAEDEDOO EDD SOOEUUESEUEETUETUNEODEUAGEORUOUCUSOEDOREOUEEL EGOS POEEAODUNOEAAELOUEUUOECU NEE OEO TG EES” 


HONESTLY REBUILT 


~ BARGAINS 


2—Ea.—125 hp., 3 ph., 60 cy., 440 v., 
Western Electric, type SS, 570 r.p.m. 
Motors with rails and pulley only (no 
compensators) included. Price “As is” 
$300.00 each. 

1—200 hp., 3 ph., 60 cy., 440 v. Westing- 
house CS, speed 580 Motor with base, 
pulley and compensator. Price “Hone 
estly Rebuilt” $900.00. 

3—100 kva., Wagner, | ph., 60 cy., ROB 
Transformers. Pri. volts 4600/ ‘4370/ 
4170. Secondary 230/115. In good 
order. Price “As is” $675.00 for the 3. 

1—200 hp., 3 ph., 60 cy., 440 v., General 
Electric, 600 r.p.m. Slip Ring Motor 
with base and pulley only. No control. 


Price “Honestly Rebuilt” $900.00. 


Honestly Rebuilt in Our Shops. 
Operating Condition Equal to New 
Fully Guaranteed. 


Miller-Owen Electric Co., 


Incorporated 
Pittsburgh, Penna. 
Ask for Stock On Hand Bulletin 


ik 
a 


AAUMALSUEAOCUAEOUNOONAONOONOOSDONAOSCUNOLAEONEONELOSOOEOOEONOOONEOUNONEOOEOOCOOELUNDOEOOEDEODONDONOAEDONDE*CONOONOOEDONOUNEVAEONTUEOUAOUDOEOODEED OOD UEEODIOED ERE 


“SATISFACTION” 


MOTORS 


GENERATORS 


M-G UNITS 


ROTARIES 


ENGINE GENERATOR UNITS 
TURBINE GENERATOR UNITS 


TRANSFORMERS 
SWITCHBOARDS 


LARGEST STOCK EVER 
Guaranteed Equipment 


CRETE 


SUARAN TEED ! 


a ae 


«4 QIAUTS» 


“SAFET y’ . 
SAUUUNaeneacecweescaceguegeececgeaueauesuecueaueaceaseaceauecuausauescasuecuencesuesuecceueneeceaneceavenovenenseenueneenencuueasenueeneecceucenegceaceueaceceeccescenteauesceceeuenuesceaneceeuccaccaceceeceecesusuceacescenceseeseecenntd 


rn Fe a ee 9 





SEUCCEECAAEETE TEE 
‘ 


“Everthing in Electrical Power Machinery” 


R. SCHEINERT COMPANY 
123-125 N. Third St., Philadelphia 


SEND FOR CATALOGUE 
*““SAVING” 


TUTUVETTUCTONUCTUCEO OTTO HN ETUETT 


ELECTRICAL MACHINERY. 
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Ci 


ROS 
i1- 


SOUCEOEOL FOONTOROREEESEEDEOUDEEDEDOGUECOROOUEOSOOEORSEESEOUSUEOEOCEORSROSRESEREUROEEREIOG® 


vereeenseonenenen 


VONEDSUEEOUERONOUEORUEUNOSECEOREDESUOEOSURCEGROOUSESEROEDESDECHSHOUERUOTSOSSOEROEHCEOH ODED: 


POUL 


10,000 kw., 
5000 kw., 
2500 kw., 
1500 kw., 
1000 kw. 


600 kw 


500 kw 


NUOUEOEOECHONOAUNEOEOORUECOSUEOEOCOEOROREUECRAROEOUSUROEOEOEOOSURURORONDOCEOOROEOROSOROCOROUOOEO ONE 


12500—9375—2500 KVA. 
STEAM TURBOS 


2—625 Kva. TURBOS, 60 cy.,3 ph., 2300 v. 


750-937 Kva. 


440 v., 


2—New 408 Hp. Boilers—180 lbs. 
650 Hp. 


2—200 Hp. Motors (S-Ring) 


reels. 
A-1 material, all cotton braiding made 


: 

i 

Approximately 80,000 Ib. No.1 B & S i 
to specifications. : 
= 


SWITCH BOARDS 


EQUIPMENT AND 


For sale 


ELECTRIC FURNACE 


with buildings, 


VEDEEEELOLECED OO EONOHORENEOEDEREONEOERECHEUEUUGEGECEOUCUSOOOEONOROTON DNRC EOROHORDErtOnteSNeOOOnaNONOteOeRT 
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VOL. 86, 


POWER PLANT EQUIPMENT 


TURBO UNITS 


Westinghouse, 3-60-2200. 
Allis-Chalmers, 3-60-2200 
Westinghouse, 2-3-60-2200 
Gen. Electric, 3-60-2200 

Gen. Electric, 2-3-60-2200 
Gen. Electric, 2-3-60-2200 

, Gen. Electric, 3-60-600 

, Allis Terry, 3-60-2400 

, Gen. Electric, 3-60-600 

, Diehl-Kerr. 125 v. D.C. 


ENGINE SETS 


.G. E. Hewes & Phillips. 3-60-2200 


790 kw., 
500 kw 
250 kw. 
100 kw 
250 kw. 


240 kw. Ridgeway Set, 3-60-2200. 
150 kw., G. E. Hamilton, 3-60-240 


40 kw., G. E. Ames, 125 v. D.C. 


CONVERTERS 


3-60-13200/6600-240 vy. 


G. E., 
300 v. 


10 High St. 


Horizontal—60 cy., 3 ph. 


ee Turbos 
ress. 


60 cy., 3 ph., with Cond. 


—Oil Engines—500 Hp. 
600 Hp. Boilers—200 Ib. 


440 v., 60 cy., 3 ph., 450 rev. 
S POWER EQUIPMENT CO. 


15 So. Meridian, Indianapolis, Ind. 
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Weatherproof 
Copper Wire 


Immediate delivery 


Gauge Solid Medium Hard Drawn 
Triple Braid Weatherproof Copper 
Wire, continuous lengths on one-mile 


Manufactured during 1924. 


FS-806, 
7 So 


Electrical World 


Dearborn St., Chicago, 


ELECTRODES 


(4, 8, 12 and 20 inch) 


TRANSFORMERS 


(500, 250 and 150 kva.) 


(Automatic Control) 


MOTORS 


(3 to 35 hp.) 


MISCELLANEOUS 
ELECTRICAL 


SUPPLIES 


separately or as a complete 


PLANT 


etc., ready to operate. 
Must be sold at once and can be 
bought cheap 


A. F. ZANG 


604 Symes Bidg., Denver, Colo. 


Fevevncacncacenvencncosesssese 













BOILERS 


4—512-hp., Class 8-26 Stirling 200 Ibs. 
steam pressure A.S.M.E. std... 8 yrs. 
old, operated 2 yrs. Excellent condition 
Equipment—Chain grate stokers, feed 
water heater, feed water pumps. four 
steel stacks, steam headers, regular 
fittings, steel bunkers and steel building 
107 ft. long x 33 ft. wide. 


TRANSFORMERS 


4——-667 kva., Moloney, 1-60-13800 6900-460 


1—500 kva 
3—500 kva., 


2—450 kva. 


v. 

G.E.. 3-60-11000 22000-4000 v. 
G. E., 1-60-2540-15200/11800- 
"300 ¥. 


Pitts. 3-60-13800/460-230. 


6—333 kva., Pitts... 1-60-13800/6900/4100- 
2200 v 
1—10 kva., Pitts., 3-60-2200/220-110 v. 


“The Buyer Must Be Satisfied Always.” 
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A. LEE ELLIS 


General Power Equipment 


BOILERS 
ENGINES 


GENERATORS 
MOTORS 


HOOPER-MOMBERGER CO. 
90 West St., N. Y. 


SECUCEDOGUOUSEOUEUAONOEOUOROUOCECOORUNOROUOOEOROROCOEDOOUROODECOOEOROOOUSUECROEOUSTEOOOOREREOE OURO ROR OROD: 





CCUOEOEOOOESEOUHOEUEOEOEOROECOROROEOH OOOO EORONOnOS 


3 Ph., 60 Cy. Generators 


1—125 kw., 900 r.p.m., 240 ¥., F. M. 
1—100 kw., 900 r.p.m., 2300 v., G. E. 
50 kw., 1200 r.p.m., 2300 v., G. E. 

— 40 kw., 1200 r.p.m., 240 v., F. M. 


Large stock motors, A. C. and D.C. 


M. NUSSBAUM & CO., Ft. Wayne, Ind. 
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5011 


1000 
2350 
1950 
1190 
741 
599 
528 
135 
173 
1955 
1666 
1531 
1190 
784 
660 
528 
396 


COMPRESSORS 


ft. Ingersoll PRE-2, 3-60-2200-550-440, 
ft. Worthington 3-60 any voltage. 

ft. Worthington 3-60-550 or 220 yv. 

ft. Worthington 3-60-2200. 

ft. Ingersoll XB-2, belt. 

ft. Sullivan WJ-3, belt. 

ft. Ingersoll XB-2, belt. 

ft. Ingersoll ER-1, belt. 

ft. Werthington 2-stage belt. 

ft. Ingersoll ER-1 belt. 

ft. Ingersoll XPV-3, steam. 

ft. Ingersoll XPV-4 steam (air 60 Ibs.). 
ft. Ingersoll XPV-3, steam 

ft. Ingersoll X-3, steam. 

ft. Ingersoll X-4 (60 Ibs. air). 

ft. Worthington Feather Valve steam, 

ft. Ingersoll FR-1, steam, 

ft. Sullivan WB-2, steam. 


See Engineering News-Record for other 


OCONUUOHEUEOULDESOSCOOUESUSOOGEGUOOEOESOSCOSOROOSOECOEGESGSCEROSOEACGOREEOASORECEOEE 


Feueernseeeeeeeeeeeeneeenenecnsceneeneneceseeucueneeeeeeeneeennnnececneteaeaneecececeescuseesenevereey 


equipment. 


Boston, Mass. 
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°—Westinghouse D.C. Generators, 
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Engine Generator Sets 


150 kw., 


125 v., 225 r.p.m., dir. con, to an Ames 
Iron Works, single engine 17x16. 


1—Westinghouse D.C. Generator, 


125 v., 200 r.p.m.,, dir. con. to an Ames 
Iron Works, compound engine 18%x 
18x29. 

1—Crocker-Wheeler D.C. Generator, 250 
kw., 125 v., 200 r.p.m., dir. con. to an 
Ames Iron «Works, compound engine 
18 144x18x29. 

Can be inspected in operation. Delivery 
f.0.b. cars, Philadelphia. Apply to 


Harrison & Company, Engineers 
Land Title Bldg., Philadelphia, Pa. 


USED POWER EQUIPMENT 


Released from service by a number of 
public utility companies 


Electrical—Hydraulic—Mechanical 


Our summary contains a complete list of equipment 
under above classification 


WRITE TODAY FOR YOUR COPY A 


Phoenix Utility Co., 71 Broadway, New York City 


FOR SALE 


The Following 


Fort Wayne Type 
Meters 


60 cy., single phase, Type K, K1, 


K2, K3, 110 v. 
97—10 amp. 
16—20 amp. 


4—30 amp. 
2—40 amp. 
—25 amp. 3—75 amp. 
85 Duncan D.C. Meters, 
Type E, 5 amp., 220 to 250 v. 


lso 


Wisconsin Power & Light 


Company 


900 Gay Building, Madison, Wis. 


Teenen cE POFTEREONOEOROEDE DO OTRO RAED GRR OAED OG EGE. COCEESOCTROESIOUROESEOEO TORS DOPEDTEY DOPEROEEDS BOGE rEDEEEES 
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Transformers 
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15—2 


Self-cooled 
600 kva., 


Outdoor 
60 cy., 


Ty! 
sing 


6—Pittsburgh 
Transformers, 
phase, 6600-2200 v., 
below normal taps on 
2200 v. low tension. 


3—600 kva. 
(40° CC) Outdecor Type, 
2400 v. primary, 6600 v., 
Transformers arranged with taps ft 
starting 300-hp.. 2200-v., 
Transformers on new AIEE rating 
55° C, 750 kva. 


high 


600-1206 


50 kva, 

2300—460/230 v. 
12—250 kva. 
2300—230/460 yv. 


3—100 kva. 
formers, 
2000 v. 


Westinghouse 


Outdoor Type, 6600-2 


Priced Low. Condition Good 


Nashville Industrial Corporation 
Old Hickory, Tennessee 


with 4—2% % 
tension, 


3-ph. motors 
at 


250 kw., 


TeeeeeneesennneeneenennsveeeeneneeeeeeenOeEneeOOUROeEeEeUOEOOROODEAUEEDOOECSOCRUGEOOEEOOEOUEEUEOODEOEOOEOODEOORCOEOUEUODOROOUOREOODOOEOHECOREUEROOROOUOUCHODEUOESCEOOROOORNOEEOORODEOOENCERO OHNO EEOOHOEOOEOneNceeCeataEeE ERS 
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Westinghouse Transformers 


)- 


secondary. 


yr 
8. 


Westinghouse Outdoor Type 


Allis-Chalmers Outdoor Type 


S.K. Trans- 
200/ 
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en een SECTION . 
| THE COLORADO SPRINGS | 
| LIGHT, HEAT & POWER CO. | | 
MAIN PLANT, COLORADO SPRINGS, COLORADO E 
: FOR SALE | 
: 





A Complete Boiler Room and Power Plant Equipment Consisting of: 





1300 Larimer St., Denver, Colo. 


2—500 H. P. B&W. Water Tube Boilers } 1—Lagonda Boiler Tube Cleaner, operates by air R.P.M., 100 Amp., direct cont ected to, Sere 
> Tov > , , or steam with shafting, cutters, supporting Turbine, 160 Ibs. steam pressure, 2 Ibs. 
—4100 H. I Altman & Taylor B.&W Type tackle and hose back pressure, 3000 R.P.M. 
= bane ee Hartf Insurance Com All necessary boiler room tools, etc. 3.9 4x44x48-in. Geo H Corliss Cross Com- 
an allowec iD Ss. pressure. ; . . Seaaall * - 
; ? : 3 1 1500 K.W Allis-Chalmers Turbo-Generator, pound Non-Condensing Steam Engines, 156 
2 14x10x18-in, Cameron Boiler Feed Pumps 3 phase. 60 cycles, 6600 volts, 165 am Ibs. pressure Manuf — by the — 
7 > vet in iD eam Pump 1800 R.P.M., with Turbo Jet Conde nser. national Power Co., with cast iron oor 
intxé-in. Worthington Duplex Steam, Pump. Connersville Cycloidal Pump direct co :nected plates and zine oil troughs around each en 
1— 3000 H. P. Goubert Mfg. Company Feed Water to one 75 H.P. Allis-Chalmers Motor, 3 gine. All pipe, valves, fittings and connec- 
Heater. phase, 60 cycles, 440 volts, 680 R.P.M. Com tions, complete switchboards. 
1—-2000 H. P, Whitlock Coil Pipe Co. Type B, plete with all pipe, valves, fittings, connec 1—58-ft. span, 20-ton Marris Bros., Philadel- 
Feed Watcr Heater. tions. Atmospheric relief valve and elaborate phia Hand Power Traveling Crane, 25-ft. lift, 
: ‘ ' 1 fi i tal switchboard. with auxiliary 5-ton hoist attached to car 
= ae at aan - te tie = 1 ode stat 1—1000 K.W. Westinghouse Low Pressure Turbo riage, on structural steel runway 140 ft. long ‘ 
. coeaaet to a brick sta ace ra gr aI f pedesta Generator 3 phase, 60 cycles, 6600 volts (Can easily be changed to electric drive.) 
( ‘ a ft diameter tapered to 9% t 6 in we , = , , SSS e r 3 
7. oe hia above alias ae ad a steel stack on 88 amps., 1800 R.P.M. condensing with 1—60 H. P. Allis-Chalmers Motor, 3 phase, 60 
tor 101 ft high be 6 1 6 ht liameter, bottom Westinghouse Le Blane Condenser, Circulating eycles, 440 volts, 8590 R.P.M., direct con- 
plates %4-in thick top plates” % -in thi k. cast Pump direct connected to 150 H. P. West nected to 12-in. Allis-Chalmers Horizontal 
iron foundation ring iron ladder and ornamental inghouse Motor, 3 phase, 60 cycles, 4494 volts, Centrifugal Pump. 
' : eee eee : 7 20 » D . t ipe 2s s . . ‘ . . 
nice 4ll overhead pipe, valves, fittings, and aoa oe oo be pee -_— valves, 49—4-in. Spray Heads with five 2-in. Spray Mfg 
connections from boilers to power units. Ags ANG elaborate switchdoard. Co. Brass nozzles, %-in. orifice, 40 G.P.M., = 
3—750 K.W. General Electric Generators 3 7 Ibs. pressure, each complete with several = 
1 Minneapolis Steel Coal Trestle and Storage phase, 60 cycles, 66900 volts, Type ATB, hundred feet of 10-in. pipe, valves, fittings = 
Bin, 140 ft. long Form A, 90 R.P.M., 66 amps., direct con- for a complete Spray Pond. = 
1—100-ton Fairbanks-Morse Standard Railroad nected in center to o__7 148-3 Taaht = 
. F - ao : ‘ : " > 2—7%x8- Wes Ise ( ne 4 } oO = 
Scale, erected on structural steel underframe. 2—50 K.W. General Electric Generator-Exciter, naline tani ae ( a =< “a = 
1—Steam Hoist, single drum with 500 ft. cable Type MP, Class 6, Form L, 403 Amps., 280 ‘on. te on . dee ceo Fae s ! 
to pull lk aded and empty coal cars in and R.P.M., 120 volts, no load, 124 volts full a ae K.W. General Electric Transformers, Type : 
out a ; aa load, direct connected to H, Form 0.P., 6600-230-460 volts = 
' ' ‘ . ; 2 11x1l2-in Ames Center Crank Automatic 2—75 K.V.A. Wagner Transformers, 6600-230- = 
3 0-ton Standard Gauge Bottom Dump Coal Cut-off, simple non-condensing steam engines, 160 volts, = 
Cars, equipped with Westinghouse Air Brakes 300 R.P.M., 150 Ibs. pressure. 1—Turner Oil Filter, size No. 00, 170 gallons, 5 
1—Ventilating Fan with 10 H. P. General 1—50 K.W. General Electric Turbo Exciter, eapacity 5 gallons per minute. = 
Electric Motor to ventilate boiler room 120-125 volts, Type BR, Form C, 3000 ' 2—100 gallon oil storage tanks. = 
The above gives you a good idea of what this plant consists ef, but there are hundreds of smaller items too numerous to mention, = 
such as extra parts, switchboard equipment, electrical instruments, regulators, lightning arresters, gauges, tools, pipe, valves, fittings, = 
ete., ete., ete. 3 
This plant must be seen to be appreciated. If you are interested in buying any part or all, 5 
= + 
PHONE, WIRE OR WRITE = * 
= née 
: i 
e enver etal an ac inery oO. : ‘ 
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Fibre Board 


I-N 
BOARD 


for Electrical Insulation 


I-N Board has been tested and ap- 
proved by the Underwriters’ Labora- 
tories for electrical insulation. 


This board has a very high tensile and 
dielectric strength and is being used 
successfully by many electrical manu- 
facturers who are finding it a decided 
factor for economy. 


Pulp Products Department 
West Virginia Pulp & Paper Company 


505 Dime Bank Bldg. 
Detroit, Mich. 


732 Sherman Street 


200 Fifth neem 
» ae Chicago, Hil. 


New York, 
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BARE AND INSULATED WIRES 


Rubber Wire 
Slow Burning Wire 


“Parac”’ 


Bare Copper Wire 





PHILLIPS WIRE COMPANY 
Pawtucket, R. I. 


SSUPALAUAAEEEENACEEEAAT AEA CE EEEAERCUEEAAA TEETER EE 


HE nerve-centre of the machine is 
the contact point. Baker Con- 
tacts are made with this always 


Contact 


UUUUETADAA SEALS ROEO RADE RECT CAA LEAR 


; in mind. They function surely—re- 
Points liably. Made of Platinum, Iridio- 
Platinum, Silver and Special Alloys. 
That Are Let us send you details. 
Sure— BAKER & CO., INC. 


54 Austin Street, Newark, N. J. 


vin 


“LAVITE” 


A Superior Insulation 
Strong, Accurate, Everlasting 
D. M. Steward Mfg. Co. 


Chattanooga, Tenn. 
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West Virginia 
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**American Brand” 


Weatherproof Wire and Cables, 
Bare Copper Wire and Cables 
has no equal for long, satisfactory economical service. 
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“AMERICAN BRAND” 
WEATHERPROOF WIRE AND CABLES 
HAS NO EQUAL 


TM = 


American Insulated Wire and Cable Co. 
21st, Sangamon and Morgan Sts., Chicago 
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EST. 1655 INCIDIS 


fueicah 
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of ALLECOMPANY 
PES.U.S. PAT “yee us ear. ore 


519 Huntingdon St., 
HILADELPHIA ‘ 
PEN NSYLVANIA USA: 


MACHINES FOR 
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DRAWING ENAMELING 
RESPOOLING PANNING 
SATURATING VULCANIZING 
RECLAIMING TAPING 


«and INSULATING 
OF WIRE 
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Single Cover 
TAVING MACHINE 
for 3 Lines of Wire. 
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BAKELITE 


THE MATERIAL OF A THOUSAND USES 
Molding Materials; Laminated Sheets, Tubes and 
Rods; Lacquers, Varnishes and Cements. 


F 
5 
= 
: 
= 
= 

BAKELITE CORPORATION 

247 Park Avenue, New York, N. Y. 


| ®) Chicago Office 636 West 22nd Street 
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Send for Complete Catalogs 
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CHICAGO PUMPS 


Boiler Feed—House Service—Condensation 
Vacuum — Circulating — Sump (Vert.)— 
(Vert.) —Fire—Pneumatic System. 


CHICAGO PUMP COMPANY 
Office and Works, 2318 Wolfram St., Chicago, II. 
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Sewage 





SUUCUUECAEEEEEEESESE TUTE DELETE 


UE 
SULA EAA EAE EEE EEEEE 


SAUUOVEDUSUALADASUOSUADAAAOAUEDOEDODUADAOUAEOOUOCOEOEOSSOOORUOUSOOETODOOOESOSUO OGD OEOEOSEUAOOEDEOOSDSEOED ESSA OOASOOSUSSUAASS AAS OOASAEOAEN AO OO SEOASOSOD ONE, 


HARD PORCELAIN 


For Electrical Specialties 


IMPERIAL PORCELAIN WORKS 
TRENTON, N. J 
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Standard Underground Cable Co. 


Boston PHILADELPHIA PITTSBURGH DETROIT 
New YORK WASHINGTON CHIcAGo St. Louis SAN FRANCISCO 
TMM 
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THE WORLD’S STANDARD 


“IRVINGTON” 


Black and Yellow 
Varnished Silk, Varnished Cambric, Varnished Paper 


Irr-O-Slot Insulation Flexible Varnished Tubing 


Insulating Varnishes and Compounds 


Irvington Varnish & Insulator Co. 
Irvington, N. J. 


CUGEEEUUEEEERECEECE EEE 


Sales Representatives in the Principal Cities 
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MONSON SIATE: 


ALLL LTT 
a aw’ iY, My \) UP Pe 


The recognized standard for highest quality 
electrical apparatus. 
Because of unusual demands for Monson Slate 
we have doubled our producing capacity and 
are now prepared ta give immediate attention 
to all orders. 

Send today for details 


Portland-Monson Slate Company 
Portland, Me. Quarries at Monson, Me. 
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Americore 


RUBBER COVERED WIRE 
for INTERIOR WIRING 


Highest Standard of Excellence 
Send for descriptive book 


American Steel & Wire 


Chicago - New York Company 
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SAFETY INSULATED 
WIRE & CABLE CO. 
114 Liberty Street, NEW YORK 
CHICAGO BOSTON 
SAN FRANCISCO 
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ANACONDA COPPER / 
MINING COMPANY = BRASS COMPANY 
Conway Building, Chicago, Il. «General Offices: Waterbury, Conn, 
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You Can Use 
Vulcanized Fibre 
If It Is 


Continental 


Grade 25 


For the first time in history a vulcanized 
fibre has been made that can be— 


FORMED 
in Forming Dies 
SPUN 
like Soft Metal 


Think what this means!’ You can save 
money and improve your product. 


WRITE OR WIRE 


and we will be glad to have our engineers call 
and discuss the many advantages of Continental 
Vulcanized Fibre Grade 25. 


THE CONTINENTAL FIBRE CO. 
NEWARK, DELAWARE 


Service on Dilecto, also Contex, Conite and 
Vulcanized Fibre, from: 


Factory: 


DR OS Giatira hasd Hae dae bce Bi 250 Park Ave 
Gas anide-ediabse vin’ _Wrig ley Bldg 

Pittsburgh. . _ rs Bank Bldg. 
a ey ae eee 1041 Sixth Ave., So. 
Ce PRRs 6 sk Oude 60 75 Fremont St. 
Los Angeles.... .307 S. Hill St. 


CONTINENTAL 


Vulcanized 


FIBRE 25 
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*These shapes were formed COLD from 
Continental Vulcanized Fibre Grade 25. 
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O. K. on ThisY 


Engineers have placed their O.K. on 
the Dossert Tapered Sleeve principle 
of Solderless Connection. 





This prin- 
ciple obtains in the complete line of 
Dosserts. 


And the 20th Year Book illustrates 


the complete line. Write for a copy. 


CY BOOK 


/ SOLDERLESS 
CONNECTORS “yg 
CATAL OM AUTEN - 








Dossert & Co. 


242 West 4lst Street 
New York, N. Y. 
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Made for Your Particular Requirements 


Are you interested in securing sheets distinctive for uniform- 
ity, low core losses, high permeability and exceptional punch- 
ing qualities? 

We maintain, at your service, a highly specialized depart- 
ment for the production and betterment of Electrical Steel 
sheets. Submit Your Inquiries 


THE NEWPORT ROLLING MILL CO. 
NEWPORT, KENTUCKY. 
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For Greater Resistance 


GALVANIZE IT! 


We have the largest hot dip job galvanizing plant 
and kettles in the United States. 


We have the most modern equipment to do first 
class galvanizing at lowest prices. 
Galvanized Products Furnished. 
Prime Western Zinc Used Exclusively. 


Send us your inquiries. 


Joseph P. Cattie & Brothers 
Gaul and Letterly Streets, Philadelphia 
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MICA 


For Electrical and INDIA—AMBER 
Mechanical Uses DOMESTIC 


The largest and most complete stock in the country. 
Uncut cea mica carefully selected to cut specified size 
making a minimum amount of waste. 
years in the business is our record. 


ne 


Any Pattern, Size 
or Quality 





Sixty-nine 


Samples and prices on application 








EUGENE MUNSELL & CO. 


New York: 68 Church St. Chicago: 542 S. Dearborn St. 
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This Company maintains a Special Department 
devoted exclusively to the production 
and emprovement of 





* 
For Electrical Apparatus 
OUR SILICON ALLOY SHEETS (Hadfield Patents) are of special value and in- 
terest to all builders of dynamos, motors, transformers, etc. 


oHttl & Write us for full information on Apollo ‘Spec ial Electric al, 

7 pP0lig<% Dynamo Special Electrical, Motor Special Electrical, U. 8. 

" ‘Ss Electrical, American Armature, Pole Steel and Kotor Steel 
1 SPECIAL Sheets. Shall we send electrical sheet booklet ? ” 

erry yA We also manufacture Sheet and Tin Mill Products for all 

op urposes— Black Sheets, Galvanized Sheets, Special Sheets 

ans of or stamping, Corrugated Sheets, Formed d Roofi fing and Sid- 


__ PITTSBURGH ing Products, Tin Plates, Terne Plates, Black Plate, Etc. 
AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bidg., Pittsburgh, Pa. 
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ARISTOS “€)PPERWELD” WIRE 


Made by the Molten Welding Process 
DOES NOT RUST 
e 


id Steel Company, 


30 CHURCH ST, NEW YORK 129 S. JEFFERSON ST. CHICAGO 
403 RIALTO BLOG. SAN FRANCISCO 
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i, 
= SAMSON SPOT CORD = 
= FOR HANGING ARC LAMPS = 
= a ae 5 
= U. s Patent : 
= Office = 
= SOLID BRAIDED COTTON—WATER PROOFED 
s Send for Catalogue and Samples 2 
= SAMSON CORDAGE WORKS, BOSTON, MASS. = 
MI 
eee eT 
E Special not Standard = 
= Each part made accurately = 
= to special design. Thread, = 
E y angles, perforations all to = 
2 original plan. = 
= Ask for Kruesi’s Book = 
= American Lava Corporation E 
= 1419 William Street, Chattanooga, Tennessee. * = 
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777TH 


Your Name 


in this space in all issues where larger 
display space is not used backs up your 
advertising campaign and keeps your 
name in the alphabetical index. 
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Air Insulated 





Every Niagara Transformer Is Tested 


at the factory before shipment and a test data sheet sim- 

ilar to the one shown below is furnished the purchaser. 

This assures both ourselves and the customer that the 
transformers ordered have the maximum efficiency. ' 



















































LU NIAGARA ELECTRIC IMPROVEMENT CORPORATION 
Form 12% 
TEST No__ 2 DATE__Marceb 3), 1925. 
TEST No Ratio and Phase Angle Test of Current Transformer No___1}84 Nominal Ratio 150/5 Voltage__ 66000 Frequency _6Q_ —_ 
Ratio and P Secondary Turns_421=419 _ Size #10 Size of Core 3* z..3° z 323° __Kind of Steel ApOhlO Special _ 
Secondary Tu Primary Turns__14 Size 900 Primary Shunt ___ 00 Ohme __ ——_CUSTOMER__Union Gas & Blec. Co. 
‘ & Sec. Tertiary ; 
Primary Turn Standard Transformer No G.E. 2979289. Curve Sheet No. 
eel STANDARD | Seale a ei es 
Secondar 3 ato haga lie? Ve | Ve REMARKS 
ail "#28 | 99067 a ‘| Pri shunt two 200 
10 ; i : ae Ohm units in 
2.0 | 1h | 99295 parallel 
320 “10_| 100.0 
520 +7 * = 2 
* ‘ 236 | 282 | a - = . a Sec. terti 
“a3 ibotte [one 10:05 anes 10 tarne io 
2.0 4 —_ —- — S.M.L 
29 2 = has * . 
3:0 1-8a:7 1-2-7} 200-33 | Spark Gao 1/8 
5 +22 | 100.22 4 ae 
1.0 _ #16. 100.3 n 
_ 229 _+11 | 100, ae 
320 ‘+10 | 100:37 
—__ 5a ath Pe 100. 8 6 ia 
k-lite ——— 
” wil -_ . pascal 
2.9 +11 | 99.82 
ele... +10 99.87 
— 5.0 +7 | 100. & | on 2 turn tap | 
| S ccsiesslliaiiasealh +22 | 100.28 
x +16 | 100.28 | 
— 2.0 [ e11_| 100.2 
i _#10 | 100.2 | -6 | ; ; 
|} |5,0 | 99.7 | +7] 100,27 | 7 6 16. |@ [20 [on 2 turn tap | 














9 /15/25-HR 


Prominent users of Niagara High Voltage 7 F 
Air Insulated Current Transformers include: yy rite 


Niagara Falls Power Co. 


Connecticut Light & Power Co. for Bulletin, 

Niagara, Lockport & Ontario Power Co. Data sheets and 

Union Gas & Elec. Co., Cincinnati ; : ; ; 
Texas Power & Light Co. other interesting information 


Minnesota Power & Light Co. 


NIAGARA ELECTRIC IMPROVEMENT, CORPORATION 


General Sales Offices: 50 Church St., New York City 
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Good Enough 


| | he men who have wor been content to ‘“/er 
D good enough alone’’ are the men who have 
been responsible for the world’s progress. 
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Rubber-Armored 
Cable and Cord 


for portable equipment 
lighting, etc. 


Write for Catalog 
Simplex Wire & Cable Co. 


New York Boston Chicago 
San Francisco 


A. L. Marsh was not content with the heating 
elements that were available in 1907, and as a 
|| result he developed the nickel-chromium alloys, 
now used in all of the standard devices. The 
original alloy was, and is, called Chromel. 
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Wears Like a Cord Tire 
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We would not intimate that your heating 
elements are not good. But until you try 
Chromel you cannot know whether they are as 
good as they might be. Does it pay to let good 
enough alone until you've ved to make it better? 
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Note Protection at Corners 


Blake Insulated Staples 


Unequalled for telephone and 
bell wiring. The fibre insulation 
%6 prevents troublesome short cir- 
cuits and grounds. 4 sizes. Pat. 
Nov., 1900. Write for Samples. 


Blake Signal & Mfg. Co. 
Boston, Mass. 


For your own benefit, send us a trial order. 


Hoskins Manufacturing Co., Detroit, Mich. 


‘ 4439 Lawton Avenue 
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Bare and Tinned Copper Wire, Enameled, Cotton, Silk, 
Cotton Enameled and Silk Enameled Magnet Wire. 


Coil Windings for Ignition, Radio, Meter, Telephone, 
Transformers, X-Ray, Violet-Ray, Magnets and every 
electrical purpose. 


Dudlo Manufacturing Corporation 
Fort Wayne, Indiana 


Magnet Wire 
and Winding 
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MANSF! E LD Z Wilmington, Del., U. S. A. = 
= ) World’s Largest Manufacturers of = 

CLEAN INSIDE— ade in our own open hearth furnac eS, using the = HIGHEST RESISTANCE ELECTRICAL FIBRE = 
latest and most a rressive methods to get good clean steel. 5 + = 
CLEAN OUTSIDE—Rolled and treated with utmost care to obtain = See our large advertisement in other issues : 
Ki) i 





high quality and uniformity in all respects. TTTCCEC Ecc CCCCO CUCU 


RESULTS—Better magnetic performance, best die service 


Mansricio SHeet & Tin Plate Co.,MansrietoQO. 
FLECTRICAL 
<@~ SHEETS & 
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ELECTRICAL WIRES AND CABLES 
John A. Roebling’s Sons Company 


Trenton, New Jersey J-1707 
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BLAW~KNOX COMPANY 


PITTSBURGH ,PA Manufacturers 


TRANSMISSION 7 as 


STEEL BWLO/NGS 
CLAMSHELL BUCHETS 
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= Switches—Arresters—Fuses—Sub-Station 
Equipment 
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We Desicn, Fasricate AND Hort Dip GaLvanize 
Transmission and Radio Towers 
xs . SUBSTATION STRUCTURES 3% 

GALVANIZED STANDARD POLES ° 


BESSEMER GALVANIZING WORKS 
1208 American Trust Bldg., BIRMINGHAM, ALA, 


ZUOPUADOEEEEOEEREREUAUEDEREREEDEEUROESU EVDO EE EDEEEE 


SUAAAAOEU AA OUEAGEAGEA DEO EUEA TEA CEUEETER TERETE 


SAUUCUUUUCAUUAUUEAUOGAOUEEAUEOAUUUAOUEAUSGAUUCUUUUAEEA EEA 





: OIL CIRCUIT BREAKERS : 
3 3 
a HIGH VOLTAGE SWITCHGEAR =z 
3 PACIFIC ELECTRIC MFG. CO. = 
= 5815 Third St., San Francisco = 
= 280 Madison Ave., Amer. Trust Bldg., E 
= New York. Birmingham, = 
= Interurban Bldg., Dallas. Pioneer Bide St, P aw 6§l 
S H. W. Hellman Bldg. Symes Bldg., Denver. = 
= Los Angeles, 135 High St., Boston, 
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es Moloney installation fully demonstrates 
their quality. 
bank of Transformers. 


MOLONEY ELECTRIC CO. 
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Picture shows 


ST. LOUIS, MO. 
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STEEL STRUCTURES 


for 


Transmission Lines 


To Meet Every Requirement 


AERMOTOR CO. 


Chicago 
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EMAETSE 
, TRANSFORMERS 


WARREN, O. 
BUILDERS 9 TRANSFORMERS SINCE 1890 


—— 
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Simple to use, 
durable, economical 


Patented—A p proved 


nm 












SHERMAN 
Ground 
Clamp 


Many important features make 
this ground clamp highly desir- 
able, most practical and decidedly 
economical.* Made of copper—all 
in one piece, securing high con- 
ductivity. Can be applied quickly 
and drawn up absolutely tight. 
It is an improvement even on 
higher priced clamps—yet, it is 
low in cost. The bolt is sub- 
stantial and heavily coppered to 
prevent rust. The roll holds the 
ears parallel and insures a maxi- 
mum of drawing power. 


Equally good for both 
soldered and solder- 
less connections. 


A serew driver only 
is necessary to apply. 


Write for sambdle. 


H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 
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Unit Type Interchangeable 


Bus Supports 
The 


sist of 


supports con- 
corrugated 
insula- 


wet process 


tors with threaded 
inserts, or thimbles, 


in each end to which 


can be secured re- 
movable top and 
bottom fittings. Ask 





for Bulletin 31-B. 
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Pole Top Switches 
Disconnecting Switches 
Switching Equipment for Man- 


ual and Motor Operation 
‘the 
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Outdoor Substations 
Bus Supports, Choke Coils 
for Indoor and Out- 


door Service d 0 


Switchboard Fittings 


Copper Fittings 
0° 






Control 
Switches 
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ELECTRIC POWER EQUIPMENT CORP, 
412-20 N. 18th St., Philadlephia, Pa. 
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ALUMINUM 


Ee 








Electrical] 
Conductors, 
Conduit, Condenser 


Foil; Paint Powder, Etc. 


k es Oliver Bldg., 
Aluminum Company of America Pittsburgh, Penna. 
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Creosoted Wood Conduit 


Railroad Ties, Bridge Timbers, Piles, Poles, Paving 
Blocks and Lumber—Manufacturers of Cross Arms 
Signal Trunking and Wyckoff Conduit for 
Underground Wires. 
The Wyckoff Pipe & Creosoting Company 
Established 1881 
OFFICE: 522 5th Ave., N. Y. WORKS: Portsmouth, Va. 
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As Alike as Two Peas 


Take the Unit Type bus support insulator you bought in 1912 and 
set it alongside one we shipped you in 1925. 
stronger family resemblance. 
thimbles, the number of corrugations are the same today as in 1912. 
Two peas in a pod, but— 


No two peas had a 
The dimensions, the threads in the 


In 1912 the thimbles would pull out at about 600 Ibs. Today you 
cannot loosen them, try as you will, but the porcelain itself will 
break at approximately 6,500 Ibs. 


Two peas in a pod—Unit Type of today looks like the original, 
but the strength is ten-fold. 


We call this progress. 
Write for Bulletins. 


DeWra-Stary ® Bleciri¢ Gy 
2400 Block, Fulton St., Chicago, IIl. 
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CEDAR POLES 


Northern White Cedar 
Western Red Cedar 
Plain or treated Butts 
Prompt shipments guaranteed. Ask for delivered. prices 


T. M. PARTRIDGE LUMBER CO. 


Pole Department, Lumber Exchange, Minneapolis, Minn. 
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NORTHERN BELL 
eee CEDAR POLES 


G88 BUTT TREATING ANY KIND REQUIRED 


BELL LUMBER CO., Minneapolis, Minn. 


WESTERN 
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Here’s the grip—a 
Portable Telephone 
set. In Los Angeles 
four of them keep the 
linemen in the field in 
touch with this load 
dispatcher at his desk. 


A new ¢rip 


on the job for the lineman 


—a feature of Western Electric 
Carrier Telephony 


In the Western Electric Carrier 
Telephone set, the lineman patrol- 
ling power lines will find a new 
grip on the job. From any desig- 
nated location on high-tension 
lines equipped with the Western 
Electric Power Line Carrier Tel- 
ephone System, linemen can get in 
instant touch with load dispatch- 
er’s headquarters. 


Consider what this means. Re- 
pair work is speeded up. Service 
is quickly restored. Maintenance 
costs are reduced. 


With all this go the handy size 
(13 by 7% by 9% in.) and the 


Western Elecfric 


easy weight (22 pounds) of the 
portable set. And the advantages 
of talking on a duplex basis on 
transmission systems using West- 


ern Electric Carrier Telephony. 


The Western Electric Portable 
set has been designed with refer- 
ence both to correct telephone 
principles and to the comfort of 
the user. Linemen like it for its 
great convenience. Executives like 
it for its ability to keep down the 
cost of furnishing service. 


Inquiries regarding information 
or prices may be made to our 
nearest branch house. 


QUALITY ELECTRICAL SUPPLIES 
OFFICES IN 54 PRINCIPAL CITIES 
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Cees thirty years’ 
has proved 
Orangeburg Fibre Con- 
duit the most economical, 
safest and most reliable 
underground duct. Three 
factories assure prompt 
service and deliveries, 
Johns-Manville, Inc.) 


a A Sole Selling Agent for the 
A Fibre Conduit Co. 
My 


HONDAS 





RANGEBURG 
FIBRE CONDUIT 
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HIGH TENSION 


PORCELAIN INSULATORS | 


y COOK PORCELAIN INSULATOR CORP. 


& 
A QUALITY PRODUCT 
CAMBRIDGE, OHIO, 
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CANADIAN PORCELAIN CO., LTD., 
HAMILTON, ONTARIO, CANADA 


Specializing 


High and Low Voltage Insulators 


Hine 
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Sales Quotas 
—how to set them right 


Every manufacturer, in setting his sales 
quotas, can use this information for every 
county in every state in the Union: 


Ist—the population (according to U, § 
Census figures) 

2nd—the number of present and potential 
domestic lighting customers 


3rd—the number of present and potential 
commercial lighting customers and 


4th—the number of present and potential 
industrial power customers. 


With this essential data on hand, a sales manager 
can get a true picture of his market. 


All this invaluable information—available for the 
first. time—has been compiled by ‘ELECTRICAL 
Worvp” and gathered into one handy book called 
“Central Station Customers—By Counties.” Let 
us send you a copy on approval. The price is $5.00. 


Electrical World 


471 Tenth Avenue, New York City 
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HRUOUT the Oshkosh line of pole line con- 

struction tools is seen quality in design, work- 
manship and materials. Oshkosh Tamping Bars 
are designed to give proper balance, permitting 
your crews to do more work in less time. 





OSHKOSH 


CONSTRUCTION TOOLS 
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| Paragon Grounds 


Low Resistance. High Conductivity. 
Ample Capacity. ~ 

A plain, common-sense, inexpensive device ac- 
curately designed, carefully constructed of pure = 
continuous copper throughout with no soldered = 
or mechanical joints under ground. 
Furnish adequate, dependable, durable ground: : 
ing. Protect dependably valuable electric equip- = 
ment from lightning, high tension crossed and = 
other excess potential. 
Complete directions for accurately and conven- 
iently installing to insure efficiency of operation = 
accompany every shipment. 


Tt 
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PARAGON ELECTRIC Co. > 


Dearborn and Van Buren Streets 


CHICAGO 
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Mine 2. =éin, Dis< marys OF — in. 
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Prompt service always. 


LEACH COMPANY, Oshkosh, Wisconsin 
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Write for Catalog. 
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SUTURES 
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Lapp [nsulatorCo lnc LeRoy. NY 
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PORCELAIN INSULATORS 
for in the station and on the line 
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FRANKLIN | 
POWER EQUIPMENT : 
ELECTRICAL DEVELOPMENT : 

and MACHINE CO. : 








Philadelphia, Pa. 
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Transmission Line and Special Crossing 


Structures, Catenary Bridges 
WRITE FOR OUR NEW DESCRIPTIVE CATALOG. 


ARCHBOLD-BRADY CO. 


Engineers and Contractors SYRACUSE, N. Y. 


Thomas Quality Insulators 


Vanufaetured by 


THE R. THOMAS & SONS CO. 
East Liverpool, Ohio, U. 9. A. 
New York Boston Chicago London 





Est. 1873 
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| Milliken 


Radio and Transmission _ 








] _ Jowers : 
=| Milliken Brothers Mfg. Co., Inc.., |: 
= | Woolworth Bldg. New York i 
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: i = equipped circuit, 
= ; Pittsburgh ; = because the nor- 
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in the middle of 
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ae = isn’t it? 


PORCELAIN INSULATORS 


HIGH TENSION PIN-TYPE INSULATORS. | = 


| Western Electric 





T wouldn’t take but 
a moment to tell a 
black circle apart from 
a white one. or 
would it take you any 


UT 





WET PROCESS STRAIN INSULATORS 


GENERAL PORCELAIN. Co. 
Parkersburg, West Va, 






QUALITY ELECTRICAL SUPPLIES 
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E EXTEND the 

facilities of our 
organization to those 
desiring information or 
reports on companies 
with which we are 
identified. 


Electric Bond and Share 
Company 


{(/ncorporated in 1905) 
Paid-up Capital and Surpius, $75,000,000 
New York 
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Universal 
Service Switch 


Are you ac 
quainted with our 
Standard Unit 


Panelboards listed 
in Bulletin A. 
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66 e 99 ° 
Circle T’”’ Universal 
Standardized 
@ Universal Service switches 
service switches combined in 
one cabinet, main service switch and 
one to four circuits. 
Described in Circular 2 
Mfg. Co. 
Plaimville, Conn. 


Service Switches 
standardized. These new 
distribution branch blocks for from 
The Trumbull Electric 
FTE EEE 
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LaNbis & GyR METERS 


The largest and most complete line of electricity meters in the world 
—all carefully tested and guaranteed to conform to N. E. L. A. 
Meter Code as to performance Ask about them 

See page advertisement November 14 issue Electrical World 


U. S. Laboratory and Sales Office 
L. H. JUNOD & CO., 104 Fifth Ave., New York 
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Radio and Laboratory a 
Instruments 
Bulletin L 


GENE 
RADIO CO. |. 


Cambridge 39, Mass 5312 
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THE ELEMENTS OF OUR BUSINESS 
Pn 





Trade Mark 


Pressure Regulators 
Remote Switches 
Speed Regulators 
Hand Starters Transfer Switches 
Magnet Switches Valve Control 
WRITE FOR CATALOG 


Sundh Electric Company, Newark, N. J. 
Branch Offices or Sales Representatives in Principal Cities 
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Automatic Starters 
Circuit Breakers 
Float Switches 
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Automatic Time Switches, Charging Plugs 
and Receptacles, Heavy Knife Switches 


Circuit Breakers, Insulators, Line Material 
289-305 A Street, Boston, Mass. 


MARK 
AAUAECAEAEL ADs toAMAGMAOUALUAUUAAACUSEOALUSUONUUNADUODORAEUEUUEOEDORUALUEOOEAAEDAEUAOONOOEDOLUAOOEOOEOUADAOUEOOESAEUADOUOUOOOEOUEU ONO OEONOOENEONOGAEUEOOEE 






**SUTTTTTEAT TAA 


OTT 


CCE 


3300 3600 3900 


« 


FRAHM Vibrating Reed 
TACHOMETERS 


for indicating r.p.m. of turbines, 
motors, generators and high-speed 





pumps. No belts, no gears, no 
electrical connections — _ simply 
mount the istrument on the ma- oe 
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chine. Write for Catalog 1006 
1211-13 Arch Street, 
JAMES G. BIDDLE Philadelphia 
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MOTOR TRUCK MOUNTED CRANES 


Full Revolving 
No Outriggers 
5-ton Capacity 
Send for 
Bulletin 26 


& 







APUCLDOOAEORO OREN OERAUOAUAGOSEOO TENT TORE DEEN OESON TRS 


The Universal Crane Co., 999 Swetland Bldg., Cleveland, O. 
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| @> POTHEADS ~ Sra! 
ir UNDERGROUND BOXES ~ 
DISTRIBUTION SPECIALTIES _ 
: They have | ns ees 
: TOPSERVIcE 
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Advertisements for the 


Searchlight Section 


Can be received at the 
New York Office of 
Electrical World 


until 10 a.m. 
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High Conductivity 


- Accurate Dimensions 







from mine to co 


ANACON NDA 
‘pgp 


Copper Wire and Cable 


(Bare and Insulated) 
Bus Bars & Tubes 
Condenser Tubes 
Commutator Segments 
Drawn Copper Shapes 
Welding Rods 


Copper, Brass and 
Nickel Silver 
Sheets, Wire, Rods 


and Tubes 





Switchboard in Packard Build- 
ing, Philadelphia, Pa., installed 
by Worcester Electric & Mig. 
Co., Worcester, Mass. 


More than 25,000 lbs. of Anaconda Bus Bars 
used for the switchboard of the Packard Build- 
ing in Philadelphia guarantee the definite ca- 
pacity so important in all phases of electrical 
control. 


Anaconda Bus Bars are accurate in dimension 
with extra flat contact surfaces because they 
are drawn cold through dies. Anaconda Bus 
Bars have a deservedly good reputation for 
smoothness and freedom from slivers and de- 
fects. The degree of hardness is also carefully 
controlled, so that Anaconda Bus Bars are 
easily bent yet retain the required form. 


The use of Anaconda Electrolytic Copper guar- 
antees a conductivity of 99% or better at 20° 
C in terms of International Annealed Copper 


Standard. 
THE AMERICAN BRASS COMPANY 


GENERAL OFFICES: WATERBURY, CONNECTICUT 
Sales Offices and Agencies in Principal Cities 
Canadian Mill: ANACONDA AMERICAN BRASS LIMITED, New Toronto, Ontario. 
World's foremost manufacturers of Copper, Brass, 
Bronze and Nickel Silver 





. ANACONDA Bus Bar CoppeR 
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nN A direct and 
\, immediate source 
\ of information. 
on all thingy 
electrical~ 












rhe E. M. F. 
Electrical Year 
Book is a substantially 
bound volume of 1400 pages. 
It contains over 3100 practical 
definitions of electrical products; 
over 51,000 listings of manufacturers 
under the products they make; over 7700 
company entries; over 6800 electrical trade 
names; a geographic section for locating the nearest source of supply of 
any electrical product; and a manufacturers’ exhibit section for con- 
densed catalog exhibits of electrical manufacturers. 
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HEN electrical buyers are in the market for 
goods they instinctively refer to the E.F.M. 
Electrical Year Book. 


a SNS: 
eh ee 
They cannot buy intelligently without buying 1n- 
formation and usually there is not time to send for 
catalogues. 





Twelve thousand of the most important buying 
and specifying executives are reached by E.M.F. 
This vast market looks to the E.M.F. Electrical 
Year Book for sources of supply and buying in- 
formation. 


Their business is most likely to go to manufac- 
turers who provide them with full information at 
the time they are ready to buy. 


Getting buying information before these impor- 
tant executives and keeping it there, where it can 
be found when needed, is what E.M.F. can do for 
you. 


Can you afford not to be represented in this stand- 
ard reference book? It provides the most econom- 


ical means of placing information regarding your oe” 
product before the big buyers in the electrical in- i 
dustry and trade. Sf i 
_ & 
4 f ~ > Rs 
Mail the attached coupon at once and you will receive  » 4° 
complete information 7/ =< oat Ss 
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Taylor Performance Hy « 


Twelve or fifteen years ago, when you drove even a 
Taylor-stokered boiler hard, what happened? ‘The 
efficiency curve dropped. } 

Steadily Taylor Stoker design advanced. Better control 
of air and coal—bigger furnaces—greater extraction of 
heat units from the fuel. Note those flatter curves of ten 
years ago. 

Still Taylor design advanced. Our engineers produced 
a stoker with an entirely new method of controlling the 
fuel. 

Two years ago came the famous Hell Gate tests on this 
stoker. Still flatter curves — efficiencies and ratings 
higher than ever before known. 
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10 YEARS OLD 
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THE old installations were not equipped with econo- 
mizers. ‘To show the performances of old and modern 
stokers on a comparable basis, therefore, economizers have 
not been included in plotting any of the curves. Using 
economizers and preheaters, with the modern Taylor Stoker 
as a foundation, overall efficiency can be increased from 8 
to 10% over the figures shown, 
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COMBINED BOILER-FURNACE EFFICIENCY-PER.CENT 
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And NOW —the modern Taylor Stoker with a curve 
close to horizontal, even at boiler outputs that a few 
years ago were not considered possible. 

The modern Taylor Stoker liberates to the heat recovery 
devices the highest possible percentage of the heat units 
in the fuel. 

Overall boiler efficiency of Taylor-stokered plants is 
next-door neighbor to maximum possible thermal 
efficiency. 

Send for a copy of the latest Taylor Stoker Book 


American Engineering Co., Philadelphia 
Canadian Sales and Service by 

AFFILIATED ENGINEERING COMPANIES, Ltd. 

Principal Sales Office: Southam Bldg., Montreal Que. 




















ACTERISTIC CURVE OF 
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“MODERN TAYLOR. STOKER_ 
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LEFFEL |{LOMBARD 


_ WATER WHEEL 


GOVERNORS 


Powerful, quick-acting oil- 
pressure governors in sizes 
and types for any applica- 
tion or special condition, 

For many years, the name 
LOMBARD has stood 
for reliable service 
and closest regulation 
obtainable. 











ST 


TO, 


- TURBINE WATER WHEELS 


HIGH SPEEDS, HIGH POWERS, HIGH EFFICIENCES 


(TL 


THE 
LOMBARD 

GOVERNOR CO. oe 

ASHLAND, MASS. ene 
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LECOURTENAY 


CENTRIFUGAL 
PUMPS 


LECOURTENAY CO. 


26 MAINE STREET 
NEWARK, NEW JERSEY 
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e Yee Te. 
HORIZONTAL DIRECT CONNECTED UNIT 


We construct many large vertical and horizontal turbines 
developing speeds, powers and high efficiencies to meet re- 
quirements. 


We Fully Guarantee Our Turbines and Results Developed. 
Bulletins Forwarded Upon Request 


The James Leffel & Co., Springfield, Ohio 


BRANCH OFFICES: 
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Send for Complete Catalogs 





CHICAGO PUMPS 


ONANUNDDENDANLADAADAANAOEDLAANLAASDDLAODANLONAOASOAANAAAAAAAAUAAAUNAAOALANUONOAONANULOOOLONDDOGAEDLALAI LASDUAEUHUAL HOC OEDOOEUNDAUCUAHEONUURAOOOEEDEDED igpar 


LAAN SAAAALUNOSUONOEEUOUAGEDOUOUEO UES 


8: ins cnnc90n0nd6s4050se 6s 0e8 ab eeneeseee 39 Cortlandt St. Boiler Feed—House Service—Condensation 
BOUTON, MAGE... ncccvcccosrrccceccnrececoscoscenesaees 80 Boylston St. Vacuum — Circulating — Sump (Vert.) — 
ATLANTA. GA.. Manns ooh ereceanenensteconescn nee a) + a. Sewage (Vert.)—Fire—Pneumatic System. 
MINNEAPOLIS, MINN..cccccccccccccescccccccscccces ymouth Bu ng a : sa 
Re errr tar re rere. Woolworth Bldg CHICAGO PUMP COMPANY 


LLL 


PETERBOROUGH, ONT., CANADA..........-- William Hamilton Co., Ltd. = Office and Works, 2318 Wolfram St., Chicago, Il. 
MO Fuvevanevencnenevenevenvvnenneseeeuegeseecececeeveneeeaeenseeeeeeeeseseseeeseneeegeeneeeecaneeueanseunsegennaeueueaeausegeneeeueseneceaenesesecececeseuecenegin 
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THE BABCOCK & WILCOX COMPANY 


85 Liserty Street, New York 
Builders since 1868 of Makers of Steam Superheaters 
Water Tube Boilers since 1898 and of Chain Grate 
of continuing reliability Stokers since 1893 


BRANCH OFFICES BRANCH OFFICES 


Boston, 49 Federal Street Detroit. Ford Building 

PHILADELPHIA. Packard Building New ORLEANS, 521-5 Baronne Street 
PirrsBuRGH, Farmers Deposit Bank Building Houston, TEXAS, 1011-13 Electric Building 
CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street 

CuHIcaGo, Marquette Building SaLT LAKE City, 405-6 Kearns Building 
CINCINNATI, Traction Building SAN Francisco, Sheldon Building 
ATLANTA, Candler Building Los ANGELES, 404-6 Central Building 


in 





PHOENIX, ArRIz., Heard Building — Bayonne, N. J. SEaTTLe, L. C. Smith Building 
Dauuas, TEX., 2001 Magnolia Building Barberton, Ohio HAVANA. CUBA. Calle de Aguiar 104 
HONOLULU, H. I., Castle & Cooke Building San JUAN, Porto Rico, Royal Bank Building 


PORTLAND, ORE., 805 Gasco Building 
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eRe ener nena nE 


=e A Type for Every STOKER Need 


TUN 





9 Neponset Street, WORCESTER, MASS., U.S.A. 
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E Riley Stoker 

5 i Ti ie I ' a aeat s Oru e tet = 
Rirev SroxerR CorPorRATION WHE 
: “RILEY” “TONES” “HARRINGTON” 2 
= Underfeed Stokers Underfeed Stokers Traveling Grate Stokers = 
i “MURPRY ” Autamatic Furnaces Pulverized Coal Installations 2 
5 B] 
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4 section of the G-E Surface Am Cooler 


CONDENSER 


—~ Udvantages 


Use the an system. of ventilation 
and profit by these advantages 


Generator protection—the closed system of ventilation using only clean, 
dry air. 


Less fire hazard—because the volume of air in this system can support but 
little combustion. 


Compactness—requiring a minimum amount of duct work. 


Fuel economy— by heating turbine condensate with the generator losses and 
returning this heat to the boiler. 


The cooler can be paralleled with the condenser circulating system—giving 
a reliable and inexpensive water supply, without the need for an additional 
pump. 


A minimum volume of water is required—of value where water supply is 
limited. 


Salt water can be used for cooling—a convenience in many cases. 


The General Electric generating equipment going into modern 
plants today includes Air Coolers for their closed system of 
generator ventilation. More than a million kw. have been 
installed. Write for further information. 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. ¥Y.. SALES OFFICES IN ALL LARGE CITIES 
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A Needed Power Recorder for 
loads of all kinds 





Bristol’s Recording Wattmeter 


is important to record load fluctuation and especially the 
variation from hour to hour and from day to day. Data 
is thus made available that will be of great assistance 
in securing the best operating conditions. 

Bristol’s Recording Wattmeters are available for alter- 
nating or direct current and for single, two- or three- 
phase current and furnished in round as well as strip 
chart models in switchboard and portable cases. The 
accuracy of these instruments is guaranteed within 114 
per cent of full scale but they average even better. 


Full information and bulletins will be sent promptly 
om request. 





RECORDING ~~” 


BRI STOL 3 = INSTRUMENTS 
The Bristol Co., Waterbury, Conn. 
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ECONOMIZERS 


reduce fuel costs by making 
use of waste exhaust gases 
to preheat the boiler feed. 
Patented construction proven 
by 20 years of service. 
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POWER SPECIALTY CO. 


WATER TUBE BOILERS— 


Heine Roller fompany 


ST. LOUIS, U.S. A. 
Boiler Manufacturers for 42 Years 
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OUEUURTROCEORCEUDURADEDEEAEEL aaEEaAE ~< Steam Turbine Co. 
Trenton.N.J. 


Steam Turbines, for all speed and steam conditions; = 
capacities up to 15,000 hp. Catalog D43. Double 





Helical Speed Reducing Gears, Catalog G43. 
Centrifugal Pumps, for all Capacities, Catalog 

43. Centrifugal Blowers and Compressors, 
Catalog F43. Worm Reduction Gears, Catalog 
R43. Flexible Couplings, Catalog K43. Water 
Wheels, Catalog T4 
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2 from the smallest 


= FOSTER 


Boston, Phila., Pitts., Detroit, Chicago Kan. City, 
Denver, Los Ang., San Fran., 
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Smith 
Hydraulic 
Turbines 















are the result of 
50 years Speciali- 
zation in Water 
Power Equipment. 
Bulletin “W” 


Sent on 
Request 


Our designs cover 
the complete range 


CUTETELTTEATTEOCLEATTTETTESECNTETETETTOOEODOAUCOUEEEOUOESEREUEOEOOEECOEOEEOOCOEOOEROUEEOOOOROEOOONE 


farm lighting plant 
to the world’s 
largest units 
for hydro- 

electric de- 
velopment 
under almost 
any conceiv- 
able 


tions. 


condi- 





Let us know your 
requirements. 





S. Morgan 


Smith Co. 
York, Pa. 


SUPERHEAT ERS 


improve engine, turbine and 
boiler economy by enabling 
a given amount of steam to 
do more work. Over 10,000 
installations in stationary 
power plants. 


SUUEEUUAEEELEUTEEREGUN UA TEREANOEEEEOTATEEUOUTTEEEEUEEEEEAATETEEO CT EEEEATUEEEEEE ATO TELEN TS OEEEEAOUEEGUOTESENEEEEOETOUOTEEEEEO ETO CEST TTETT 










111 Broadway,NEW YORK 


Dallas, London, Eng. 
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ELECTRIC CRANES 
HAND CRANES 
ELECTRIC HOISTS 
I-BEAM TROLLEYS 
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SEND FOR BULLETINS 


MARIS BROS., Philadelphia 
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“Wonder” Cold Pipe, Tubing and Bar Benders 


Standard of the World 
HAND AND MOTOR OPERATED 


14 Sizes of Machines 
What it costs to bend pipe our way. Per Bend: 
l-in. pipe, 5 cents 4-in. pipe, 25 cents 
2-in, pipe, 10 cents 6-in. pipe, 60 cents 
8-in. pipe, $1.00 
‘i hea a ‘ oe ~ Saecloame 
. " merican Pipe Bending Machine Co. 
> 28 Pear! St., Boston, Mass. One Year to Pay 
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The Large Unit Type Oil 
Engine is built in units of 
4, 6 and 8 cylinders and in 
sizes of 1000 to 5000 B.H.P 


Oil Engine Advantages 


Economy 


Primarily, the operator is vitally interested in 
Fuel Economy—a feature derived from the high thermal 
efficiency of the Oil Engine—and secondarily, he is interested in 
Economy of Upkeep—a feature derived from the simplicity 
of the Bethlehem Oil Engine. 


Efficiency 


The Bethlehem Oil Engine operates at a thermal efficiency of practically 
three times that of a steam-operated plant, effecting a reduction in 
fuel cost of two-thirds to one-half that of a steam plant. 


e € = 
Simplicity 

The Bethlehem Oil Engine embodies Simplicity. All intricate and 
troublesome devices are carefully excluded from the design of this 
engine. Simplicity of construction permits the operator to become 
quickly familiar with his engine. 

We shall be glad to supply further information about the Bethlehem 
Large Unit Type Oil Engine and to estimate the possible savings in 
your plant with Diesel power installed. 


BETHLEHEM STEEL COMPANY, General Offices: BETHLEHEM, PA. 


District Offices in Boston, New York, Philadelphia, Baltimore, Washington, Atlanta, yg Buffalo, Cleveland, 
Detroit, Chicago, Cincinnati, St. Louis, San Francisco, Seattle, Los 


BETHLEHEM | 
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You have a daily need 
for the STANDARD 


Why not get it ? 


It’s a great book—helpful—thoroughly useful 


and it will pay you well to see and examine this modern electrical 
handbook FREE for ten days. You have a daily need for it because 


it will answer every possible problem that may come up in your 
daily work. Over 60 specialists, each an authority in their respec- 
tive fields. have given their best to this book. Over 70,000 Stand- 


ards are in use today because they are accurate, thorough and right 


up-to-the-minute. 


Standard a 


Fifth Edition 


2137 pages, 4%x7, flexible, thumb-indexed, illustrated, $6.00 net, 
postpaid. 


2,137 pages of time, trouble and 
money saving data 


time, trouble, worry, bother—and money 
descriptions of methods and equipment, ex- 
and other electrical engineering data are 
means something to have them in 
at quickly—and that’s the Standard 


The Handbook saves 
The tables, formulas, 
planations of principles 
used day in and day out—it 
veonvenient form easy to get 
exactly 


Send the coupon today—See this valuable book 
No obligation to purchase unless YOU are satisfied 
The book is of such constant value that it is considered an essen- 
tial part of an engineers equipment—something every engineer has 

—or should have. 


If the Standard is not on your desk, 
free examination copy. 


| 


FREE EXAMINATION COUPON 


send the coupon for a ten-day 








5 MeGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York, N. Y. = 

. 
s You may send me on 10 days’ approval Standard Handbook, New : 
= Fifth Edition, $6.00 net. 1 agree to pay for the book or return it 8 
& postpaid within 10 days of receipt. : 
. = 
. : . 
S Regular subscriber to Electrical World?..............cccceecees s 
H Fs : 
« Member of A. I. I Pate aia eh aa en a ok ae aes Ts ee es et ° 
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3 0” a ee oe ee eC et eee ee a : 
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& Name of Company. ; : chuck <s 6 ehieae « 
. . . 
. (Books sent on approval to retai] purchasers in the U. § and § 
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MAW.CODLVARD 


eanon 


Is today undoubtedly the most highly developed 
Governor for water wheels and is backed by an 
organization capable of meeting any special require- 
ment or condition that may arise. 

The profitable operation of a hydro-electric plant is 
largely dependent on the governing of the turbine. 
The selection of Woodward Governors insures the 
best results from the start, prompt service and free- 
dom from expensive delays. 


Woodward Governor Company 
Rockford, Illinois 
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Over 600in Service 









_ Diesel builders since 1898 
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Busch -Sulizer Bros-Diesel Engine Co 
St. Louis Mo : 
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DETROIT ELECTRIC FURNACES 
will 
Build Power Business 


for 
THE CENTRAL STATION 
Let us help increase your revenue 
Detroit Electric Furnace Co. 
2231 PARK BLVD., DETROIT 
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Ten Standard izes Veto 24 Tons Capacity 
Most Rapid and efficient for makin 

Tool Steels, Alloy Steels, For rgin Steels 

Steel oe Malleable Iro Iron 


2 Carbide, Far Te oe etc. 
P.O. Box ae “PITTSBURGH. PA. 
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When Considering 
Uthat eee et ee elle bes) ay 
Motor-generators, Rotary Converters 
Synchronous Motors, or Turbo-Blowers 


Refer to our Family Group 


PPPS CLC otal 


Ridgway Dynamo & Engine Co. 


Ridgway, Pa. 


PMU 





SU td 


HUTUETATEEU EOE TUT EA EETRED EAA UA EAU E ANE ETD HEU HAMA PO EOE OOEODOEEUEUOUODOOOOEOSUEGEL OOOO OED ROODOUOLOAOD ES 


We 
rs 


Pe 


“POSITIONS VACANT” 


Good jobs appear under this heading 
in the 


7 SEARCHLIGHT 


EMPI OYERS! 


SECTION” 








Use these columns for 
good men 


MEN! Consult these columns for good fobs. 
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Minimum $2.00 an insertion. 
0130 
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Many types— 
One quality 


v 





The wound rotor slip-ring motor 

(Type HV) for use where severe 

starting conditions prevail and 

where speed variations are 
required 


we 


General purpose ball bearing 
squirrel cage motor (Type H). 


& 


The vertical-shaft, ball-bearing, 

constant-speed squirrel-cage mo- 

tor (Type UHA) for continuous 

duty, constant speed and general 
service 


8 


Synchronous motor (Type AHY) 

for applications where constant 

speed with high or adjustable 
power-factor is required 
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Enclosed 





A motor with a double field of application 


A Fairbanks-Morse Type E-H motor has two distinct, though 
frequently combined, fields of application. One field is in 
installations where motor upkeep is increased and motor life 
shortened by the presence of heavy dust, gritty particles, 
splashing water or oil, corrosive fumes, or excessive heat and 
moisture. The other is in installations involving fire hazard as, 
for instance, wherever explosive vapors, inflammable dust, or 
highly combustible materials of any kind are present. 


The construction that makes the Type E-H motor unequaled 
in these fields of application is worth investigating. A strong 
and tight enclosure isolates the motor. Ball bearings contribute 
to safety, economy, cleanliness, and freedom from bearing 
trouble. The ventilating system is so well planned that this 
enclosed ventilated motor has the same liberal rating as the 
open type Fairbanks-Morse motors. 


A letter to Fairbanks, Morse & Co,,]2060 Northwestern 
Avenue, Indianapolis, Indiana, will bring complete bulletin 
information. a 


FAIRBANKS, MORSE & CO., Chicago 
Manufacturers of Electrical Machinery, 
Oil Engines and Pumps 


25 Branches throughout the United States at your service 


FAIRBANKS-MORSE 


ball bearin 





Pioneer Manufadurers 
motors 





V entilated 
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PAT ed 


THE SPEED 
LIP E REDUCER 


Full Planetary Construction 


















Specially 
Designed for 
Hoisting Machinery. Metal and Wood- 
working equipment. Electric Trucks 
and Tractors. Mine Locomotives. Pumps, 
Fans and Blowers. All General-Purpose 
Motor Control applications. 
Send for bulletins and detailed 
information. 


Union Electric Mfg. Co. 
Milwaukee, Wisc. 
20 Sales and Service Offices 






All rotating parts 
supported on both ends 


Torque Cushioning Device 
reduces Starting Torque 


Ratio 4:1 to 200:1 





Step Up or Reduce Speed PATENTED 
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OTHER LIPE PRODUCTS 


Electric Hoists Coil Winding Machines 
Flexible Couplings 
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Commutators and Commutator 
Special Machinery to Order Segments 


Gear Tooth Chamfering Machine 


for Electric Starters and Lighters and all 
other types of D. C. Motors 


THE CAMERON ELECTRIC MFG. CO. 


Ansonia, Conn. 








Ue 


Write for full particulars and the name of our nearest 
representative 
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STAR 
Ball Bearing Motors 


Direct and Alternating Current up to 75 hp. Alsvu = 
generators and alternators in horizontal and vertical = 
types, and motor generator sets. We build motors = 
to meet your requirements. Ask for more data 


Star Electric Motor Co. 


Miller St. and N. J. R. R. Ave., 
Newark, N. J. 
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CAUEEEEETEEETEEET 


W. C. LIPE, Inc. 


(Established 1875) 


208 So. Geddes Street Syracuse, N. Y., U.S. A. 
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Sturtevant Electric Motors 


Direct and Alternating Current 
Single and Polyphase 
Generators and Generating Sets 


B. F. Sturtevant Company 
Hyde Park, Boston, Mass. 


SAUTE 





Induction Motors are thor- 
oughly insulated to make 
sure they will withstand 
the destructive influences 
of dirt and moisture. 


Sd 
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Reliance Electric 
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Z BELL Superior | to 5 H.P. motors, D.C. or A.C., 
built on a sectionalized plan. Can be used 
i. a ECTRIC for special applications without excessive 


1S 


& Engineering Co. 


1046 Ivanhoe Road 
Cleveland, Ohio 


We build both D.C. and A.C. motors. 


Type. \. RELIANCE 


Induction Motors 


developing cost. Write for Bulletin. 


a OTOR DS Zobell Electric Motor Corp., Garwood, N. J. 
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W ASHERS—That’s Us 


Brass, Steel and Copper Washers. 
Flat. Bevelled or Countersunk. 
Special Sizes and Shapes. 


Prompt Deliveries. Let us have your in yuiry 


Massachusetts Machine Shop, Inc. 
817 Albany St., Boston. Mass 
SUC 





MOTORS si < 


PTT ed 
Direct Current 
The Triumph Electric Co.. Cincinnati,O 


Builders of Motors Since 1892 


Self-Start 
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Boston Chicago New York Philadelphia Atlanta 
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Reyvoros E_gctric Co., 2644 W. Congress St., Chicago 
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: Write RE =I PERG Chicago : | DIEHL—ELECTRICAL—APPARATUS E 
= for information about (1) Traffic Controls = = Alternating and Direct Current = 
z RY Traftic Controls 2. Motors 7. Special = = FANS—MOTORS—GENERATORS Ee 
= e standard equipment with 3. Color Hoods Timing = = We have an attractive proposition for reliable dealers. = 
E feaing trae ianal —_ ao ai ae DIEHL MANUFACTURING COMPANY : 
= and itinuous duty wit! oe 8. Sanc = . = 
=z lowest molasenam . cost. . 6. Mixers Testers = = Elizabeth, New Jersey E 
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One Vay to Cut 
Your Overhead 


Electric motors equipped with 
New Departure Ball Bearings 
will save you from one-half to 
three-fourths of your motor 
maintenance expense. 


The superiority of the ball type 
of anti-friction bearings for this 
purpose is evidenced by the fact 
that most makers of motors use 
ball bearingsin preference to any 
other anti-friction type. 


And this, too, notwithstanding 
ball bearings cost more. They 
are worth more. 


The New Departure Manufacturing Company 


Detroit Bristol, Connecticut Chicago 
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DEKKO 


The Arabian junk dealer has for his motto 
“Stick to your job.” 
It is his custom to cut his feet and even to tie 


his body against any possible temptation to leave 
his post. 


“Tied to the job” is the way we express it. 


Of course we see many operators in this country 
that are tied to the job—usually by poor brushes— 
so that they too cannot leave their machines for a 
minute. 


Let us point out here that both ties are self- 
inflicted and can be shaken off—one by Morganite 
brushes. 





Main Office and Factory 
519 West 39th St., New York 


DISTRICT ENGINEERS AND AGENTS 


Pittsburgh, Electrical Engineering & Mfg. Co., 909 Penn Ave. 


Cincinnati, Electrical Engineering & Mfg. Co., 607 Mercantile 
Library Building. 


Cleveland, Electrical Engineering & Mfg. Co., 422 Union Building. 
Baltimore, O. T. Hall, Sales Engineer, 1926 Edmondson Ave. 
Revere, Mass., J. F. Drummey, 75 Pleasant Street. 

Los Angeles, Special Service Sales Co., 502 Delta Building. 

San Francisco, Special Service Sales Co., 202 Russ Building. 


Toronto, Can., Railway & Power Engineering Corp., Ltd., 101 
Eastern Avenue. 


Montreal, Can., Railway & Power Engineering Corp., Ltd., 326 Craig 
St., West. 


Winnipeg, Can., Railway & Power Engineering Corp., Ltd., P. O. 
Box 325. 
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‘CROCKER WHEELER | 
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TATE CULL COLCA 
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D. C. and A. C. Motors from 2 H. P. up. 


D. C. and A. C. Generators and Motor- 
Generator Sets from 100 Watts up. 





CROCKER-WHEELER ELECTRIC MFG. CO. 
AMPERE, NEW JERSEY 


Branch Offices in Principal Cities 
Foreign Distributor: International Standard Electric Corp. 


MOTORS&GENERATORS 
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MORSE 


Atlanta, Ga. 
Baltimore, Md. 
Birmingham, Ala. 
Boston, Mass. 
Charlotte, N. €. 
Cleveland, Ohio 
Chicago, Il. 


DRIVES 


New York, N.Y, 
Omaha, Neb. 


Pittsburgh, Pa. 





= P .. |g pe ag Cal. 
enver, Colo. St. is, Mo. 

Detroit. Mich. MORSE CHAIN CO. Toredte: “nt, Can. 
Louisville, Ky. ITHACA, N. Y., U.S.A. Winnipeg, Man., Can, 
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Motor Starters Theatre Dimmers 
Controllers Magnetic Clutches 


Battery Charging Equipment 


Electric Space Heaters Electric Brakes 


Molded Products Wiring Devices 
Dean Electric Valve Control 


THE CUTLER-HAMMER MFG. CO. 


Works: Milwaukee and New York 
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Emerson Motors—Fans 
A.C. and D.C. Fans of all types 
with jobbers at convenient points. 

50 Church St.. New York City 


The Emerson Company 
Sells No Apparatus at Retail 


TM 


MARBLE-CARD MOTORS 


to 75 HP. with Commutating Poles. 
Bulletin No. 200. 


Full details cheerfully supplied. Write 


Marble-Card Electric Company 
Gladstone, Mich. 
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SUT 


Philadelphia, Pa. 
Minneapolis, Minn. 
New Orleans, La. 


Fi 


A.C. and D.C. Motors 2 hp. and smaller 


Stocks at St. Louis, New York and 


The Emerson Electric Mfg. Co. 
2018 Washington Avenue, St. Louis, Mo. 
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D. C. and A. C., Ball Bearing Motors of the 
medium commercial sizes. D.C. machines up 


A. C. Machines up to 75 HP. All standard 
speeds and voltages. Get Bulletin No. 300. 


Special machines built to meet your needs. 


TUL 
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Overload Is Normal 
Capacity for Timkens 


A new belt is always too tight—overload. Take-up is also 
always likely to tighten the belt too much—overload. And 
running beyond rated speed is overload. 


Therefore the belt pulley of the Cincinnati Climax Shaper 
es is mounted on Timken Tapered Roller Bearings. ‘“‘We know 
of no better way of preventing injury to the shaper due to 
this excessive belt pull, than to carry the overload on Timken 
Tapered Roller Bearings,” says the Cincinnati Shaper Co., 
makers, Cincinnati, Ohio. 











A Timken Bearing occupying the same space as other types 
of bearings carrizs far more load, whether radial, thrust or 
both! Relatively, overload is the normal capacity of Timkens. 
At the same time they save belts and lubricant by over- 
coming friction; and they add all the durability of the 
bearing steel which only Timken makes. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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POINTS? MASTER 
SUDAN 


All Types 

Interchangeable 
In principal dimensions 
for the same horsepower 
rating and speed. 


Unusually Long Life 


as a result of low rated 
load temperatures —less 
than 40°c. 


Large Reserve Power 
to meet service emergencies. J Always Starts! 
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WRITE TODAY FOR THE 
COMPLETE MASTER STORY 


Dual Wick Lubrication 
(Sizes ¥ to 14% H.P.) 
Ball Bearings 


with exclusive sleeve mounting. (Sizes 2 to 742 H.P.) 


Pee eneenereenensens: 


Symmetrical Frames 
with windings carefully protected against mechanical 
injury. 

Good Insulation 
Seven high voltage tests during manufacture. 


THE MASTER ELECTRIC COMPANY 
Linden and Master Aves. Dayton, Obio 


STOCKS CARRIED IN PRINCIPAL CITIES 


MASTER “Pant? MOTORS 
ast Seem 
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The above illustration shows a 75-KW. Westinghouse 
Generator being trued with the JORDAN COMMUTA- 
TOR TRUING DEVICE, machine running at normal 
speed while under load. 
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‘te JorvpAN CoMMUTATOR TRUING DEVICE 
is a standard equipment for truing commutators 
or collector rings and should be kept in every 
electric plant, power house, mill or factory where 
generators or motors are in use. Thousands of 
satisfied users. 

Write for Folder No. 3 


Jordan Bros., Inc. 
74 Beekman Street, New York, N. Y. 
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THE NEW 
PEERLESS COIL SPREADER 


Improvements have been made 
in the coil blocks, the end-sup- 
porting knuckles and in the 
accuracy with which the ma- 
chine duplicates the angular 
relation of the slot portion of 
the coil. The machine embod- 
ies the latest ideas in coil- 
forming equipment, and the 
setting-up time has been ma- 
terially reduced. 


Write for data sheets on com- 
plete line, including winders, 
taping machines, ete, 


ELECTRIC SERVICE SUPPLIES CO. 
17th and Cambria Sts., Philadelphia; 
Illinois Merchant’s Bank Building, Chicago. 
Branches New York, Boston, Pittsburgh, 
Showing Coil in Position Seranton, Detroit. 
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JEANNIN 
SINGLE PHASE 
REPULSION 
INDUCTION 
MOTORS 
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THE JEANNIN ELECTRIC CO. 
Toledo, Ohio 
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O-Z Hand Tachometers a 


Speeds at a glance. No timing 
“Dead Beat’’ Accurate 
30-24,000 B.P.M. 
Hand 


Tachograph 


Draws graphic charts 
of speeds. 


Circulars on Request 
O.Zernickow Co.,13 Park Row, New York 
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BURKE ELECTRIC CO. 


Motors, Alternators, Generators, Motor Generator Seta, Transformers, 
Are Welding Equipment 
Sales Offices: Buffalo, Cleveland, Detroit, Erie, New York, Philadelphia, Pittsburgh, 
Chicago 
Sales Agencies: Underwood Electric Co., Cincinnati; W. T. Osborn, Kansas City; 
J. E. Arnold, Tulsa, Okla.; D. H. Braymer Equip. Co., Omaha, Nebr. 


Berthold Elec, & En ngr. Co., Akro 
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—a manufacturer 
in Newark, N. J. 


—saved $200 


buying from an Indiana dealer in 


—second-hand machinery 
through his advertising in the 
—searchlight section 
It pays 
to read the Searchlight. 


It pays 
to advertise in the Searchlight. 
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Vitrohm Pressed-steel Plate Field 
Rheostat disassembled showing 
enclosing cover. 


ELECTRICAL WORLD 


HE last word in field rhedstats is the 
new Ward Leonard Vitrohm pressed- 
steel plate type. It is stauncher and more 
compact than ever for the same electrical 
rating, and may be solidly enclosed— 


terminals and all. 


We carry a large stock of field rheostats at all times and therefore can 


usually make prompt delivery. 


A catalog covering our entire standard line of field rheostats in which 
the construction and design features of both Vitrohm and Ribohm Field 
Rheostats are described, has iust been completed. 

Send for the new catalog (Bulletin No. 60). 


Ward Leonarc 


37-41 South Street 
Atlanta—G. P. Atkins« on " Los Angele 
Baltimore—-J. E. Per 
Boston—W. W. Gaskill 
Chicago— Westburg Eng. Co. 
Cleveland—W. P. Ambos Co. 
Detroit—C. E. Wise 


New Orleans 
Electron ine. Co., Ine. 
Philadelphia— 
W. Miller Tompkins 


Klee. Material Co. 


Mount Vernon, N. Y. 
Pittsburgh— 


W. A. Bittner Co. 


San Francisco— 
El 


lec. Material Co. * 
Seattle—Elec. Material Co. 


St. Louis—G. W. Pieksen 


Fe eens. 
raser > 


Geipel & Co. 
Melbourne & Sydney, Austra- 
lia—Warburton, Franki, Ltd. 


Toronto—D 
London, Eng.— 


Ward 
Leonard 


makes resistors 
and rheostats for 
—- electrical 


_— 


Vitrohbm Tubes 


© 


Field Rheostarts 


Controllers 


K 


Ribohm Resistors 


Plate Rheostata 


Automatic Starters 


7 


Circuit Breakers 


© 
Dimmers 
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What Will 
1926 


Mean to 
You? 


Next year you'll be a 
year older. Will you be 


a year advanced? Will 
your job be a year bet- 
ter? Will your pay be a 


year bigger? 


Look ahead now—pre- 
pare to make the next 
twelve months pay you— 
resolve that next year at 
this time you will be 
earning more money, 


These books will help 
you not only in 1926— 
they will work for you 
for life, 


These books make 


promotion sure 


There is nothing myste- 
rious about getting big 
pay in electricity It is 
simply a question of 
knowing practical elec- 
tricity as experts know 
it so that you can not 
only do the work yourself 
but also direct others to 
do it, That's all it 
amounts to when you get 
right down to facts. 


Men are paid big mone: 
for taking responsibilit,’ 
To take responsibility 
they have to know And 
to know, they absolutely 
have to have books No 


better electrical books 
can be had than those in 
this great Library. The 


books do make promotion 
sure 


Costs only 
7c. a day 
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if you are willing to do your share. 


it, and how to get it done. 


the training. 


Know electricity as experts know it 
—and earn an expert’s pay 


The man who gets anywhere in any line of endeavor is the man who 
KNOWS. And generally the more he knows the more he earns. 


For the man who wants to know there is nothing better than the Croft 
Library of Practical Electricity—eight volumes packed to the covers with 
sound, helpful information on every phase of electricity from first princi- 
ples to central station work. 

Croft knows how to teach electricity—how to fit men for big-pay jobs—because 
he has been through the mill and knows what is needed to get ahead. What he 


knows about electrical practice—and he knows a lot—has been gained by actual 
shirt-sleeve contact with everyday electrical problems, 


Croft’s No 
Money 
Down 


Practical Electricity 


A combined reference library and home study course 
8 volumes, 3000 pages, 2100 illustrations, flexible binding 
$1.50 in ten days and $2.00 monthly for nine months 


Free 


Examination » Library of 


Croft teaches you electrical practice complete—inside and outside work—central 
stations -and the whole subject. He tells you the things you need to know about 
motors. generators, armatures, commutators, transformers, circuits, currents, 
switchboards, distribution systems—electrical machinery of every type and installa- 
tion, operation and repair—wiring for light and power—how to do it mechanically 
perfect in accordance with the national Electrical Code—wiring of finished build- 
ings—underwriters’ and municipal requirements—how to do a complete job, from 
estimating it, to completion—illumination in its every phase—the latest and most 
improved methods of lighting—lamps and lighting effects, etc. 








Croft men win 


Every day you use these great books you will learn something that will help to 
make you a better electrical worker. Keep these books handy in your room. Put 
one in your pocket when you take the car or train in the morning, Give them the 
odd hours. They are not tiresome treatises, but as interesting as any reading 
matter you ever owned. Not only interesting but “profitable, pay raising. In 
electricity, Croft men win. 


Examine the library free— 
send no money 


We want you to test our statements—we want you 
to compare the Croft books with others. Fill in and 


you decide to keep the books. Then $1.50 in 
ten days and the balance at the rate of $2 a 
month. Send the coupon NOW and see the 
books for yourself. 

When your first payment of $1.50 is 
received we will send you your free 
copy of Bishop's Electrical Drafting 
and Design. 


Be a trained man— 
it pays 


of $1.50, 


lutely free. 











Make 1926 the 


ever had— 


Mail this 
coupon TODAY 


One of these big-pay jobs can be yours. 
some of your spare time in getting the necessary training. The 
new year gives you the time—the great Croft Library gives you 


mail the coupon attached and we will send you the 
entire set of eight volumes for ten days’ Free 
Examination. We take all the risk—pay all charges. 
You assume no obligation—you pay nothing unless 


charges prepaid), for 10 days’ 
free examination. If satisfactory, 
will send $1.50 in ten days and 
$2 
of $19.50 has been paid. If not wanted 
write you for return shipping in- 
Upon receipt of my first payment 
am to receive a copy of Bishop's 
DRAFTING AND DESIGN abso- 
(Write plainly and fill in all lines.) 


I will 
struction, 


ELECTRICAL 





best year you pS eens eee 
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Your Big Chance 
in Electricity 


A new year is in front of you—a year that can mean much to you 


The electrical field needs trained men—men who have a broad 
grasp of electrical practice—men who know what to do, how to do 


It means only spending 


It’s a big chance for you—a great opportunity to push ahead—and 
we want you to get after it right now. 
You owe it to yourself to act immediately. 


Mail the coupon today. 


FREE 


If you 
act NOW 


You will do this for yourself 
some day but we'll pay you 
to do it now. 


If you will start the new 
year with the Croft Library 
of Practical Electricity, we 
will give you a copy of a 
great book that every elec- 
trical man can use—Bishop’'s 


ELECTRICAL DRAFTIN 
AND DESIGN, . 


This book gives you the 
most valuable kind of. in- 
formation about electrical 
drawings and diagrams— 
tells you how to prepare 
them. and how to use them 
to best advantage. 


Every electrical man must 
understand the plans, dia- 
frams and drawings that 
come up in his work. This 
book tells you all you need 
to know, 


And it’s FREE—it’s FREE 
to you—if you act NOW, 


The Library 
pays for itself 


Many men who have used 
the Croft books have found 
that the books pay for them- 
selves. The small payments 
—spread over ten months 

—enable a& man to get 
benefits immediately. 

















Don’t miss 
this big 
bargain— 
McGraw- 
ACT Hill Book 
Co., Ine., 
370 Seventh 
Avenue, 
New York, 





Gentlemen:—Send me the 
LIBRARY OF PRACTICAL 
ELECTRICITY (shipping 















month until the special price 
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‘‘They keep a-running’”’ 








5 Complete Armature of 

ox # > 
” 5-Horse Power Century xOrx 
Type SC Motor 





Armatures That Stay in Service 


Armatures of Century Squirrel Cage Polyphase Induction Motors are assem- 
bled into a rigid unit that gives years of continuous uninterrupted service. 


] All materials entering the armature construction are liberally 
proportioned. 


2 Armature laminations are accurately stamped from highest grade 
steel annealed sheets. 


3 Conductor bars are cut from commercially pure drawn copper of 
generous cross section. High conductivity and ample mechanical 
strength are assured. 


4 End rings in the 5 horsepower and larger sizes are of channel- 
section copper, punched to receive the conductor bars and are 
brazed to them over an area equal to about six times the cross 
sectional area of the bars. 


5 Sheet steel fans provide ample ventilation under all operating 
conditions. 


Built in all standard sizes from } to 50 horse power. Temperature rise not 
more than 40 deg. Centigrade. Send for form No. 536 and Bulletin No. 38 
describing Century Squirrel Cage Induction Polyphase Motors. 


CENTURY ELECTRIC COMPANY 


1806 Pine St. St. Louis, Mo. 
For More Than 22 Years at St. Louis 














Y, to 50 H.P. Y% to 50 H.P. 
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build (5)—to increase and strengthen: 
to increase the power and stability of: 

to settle or establish and preserve: 
—Webdster 


How shall we attach 
the feet? 


There are two ways, lad, 
to put them on—you can 
either rivet them or bolt 
them in place. 












No, pop... 


with either method the feet will 
shake loose in time and customers 
don’t want a rollicking motor. 


Let me sketch out for you how to 
BUILD (see Webster) the feet in- 
to the machine as done exclusively 


in the Linc-Weld. 
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First, you take good husky 
drop-forged feet. ..... so 


and*you jig them to exact 
placeonthesteel frame .. so 





—and by the same Stable-Arc process which made 
the Linc-Weld the strongest frame in the world— 
you have made feet and frame one solid piece. 


Now you can take a sledge and flog the duff out 
of such feet and you can’t separate them from the 
frame—or break them. 


Note that the feet are welded in place always 
parallel to the shaft. The motor can’t rock when 
mounted on a true base. 


This is but one of a dozen cases in building the 
Linc-Weld motor where the Stable-Arc has 
worked for the motor buyer. It has given him 
a stronger construction and saved us enough 
money to give him extra strong insulation and 
higher cost windings. 


You can think of a number of places in your work 
where the Stable-Arc will give you the same short 
cut to better construction. Read the book on 
the right. 


The Lincoln Electric Co. 


Cleveland, Ohio 
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Lllustrated 
answers 


Realizing that the news value of the aew 
process motor, as well as the process by 
which it is constructed, will naturally 
bring up many questions—two very com- 
pletely illustrated volumes have been 
prepared thoroughly covering the subjects: 


These books are in envelopes ready to 
be sent by return mail to all persons 
requesting them. 


For your convenience in getting your 
copies—simply pencil in your address on 
the coupon below. 
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WHAT AND WHERE TO BUY 


Equipment, Apparatus and Supplies Advertised in This Issue with Names of 


Manufacturers and Distributors 


Readers interested in any articles not. listed in these pages are 
cordially invited to inform us of their wants and every effort will 


be made to put them in touch with the proper manufacturers. 





Air Compressors 


Allis-Chalmers Mfg. Co. 
General Electrie Co. 
Westinghouse Elec. Mfg Co. | 
Air Conditioning hamuntin | 
Sturtevant Co., F. 

Air Heaters 

Combustion Eng. Corp. 
Alternators 

Burke Elec. Co 


Crocker-Wheeler Co. 


Anchors, Guy 
Hubbard & Co. 
W. N. Matthews Corp. 


Armature Repair Machinery 
Electrie Service Supplies Co 


Are Welders 
Lincoln Electric Co. 
Asbestos 
Boiler and Pipe Covering 
Johns-Manville, Inc. 
Ebony Wood 
Johns-Manville, Inc. 
Niagrite Cable Fireproofing 
Tape , 
Johns-Manville, 
Transite Wood 
Johns-Manville, Inc. 


Ine. 


Ash Tank, Steel 
Heine Boiler Co, 


Babbitts 
Westinghouse Elec. & Mfg. 
Co. 


Battery Charging Apparatus 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Ward Leonard Electric Co. 
Westinghouse Electric & 

Mfg. Co. 


Batteries, Dry 


Western Electric Co. 


Rearings, Ball 

New Departure Mig 
S K F Industries 
Timken Roller Bearing 


Co. 


Co. 


Bearings, Roller 


Timken Roller Co, 


Bearing 

Blocks, Fuse 

Westinghouse 
Co. 


Elec. & Mfg. 


Blowers 


Sturtevant Co., B. F. 


Blowers, Soot 
Diamond Power Spec. Co. 


Blowers, Steam Driven 
De Laval Steam Turbine Co. 


Boller Room Instruments 
(See Instruments) 


Boilers 


Water Tube 
Babcock & Wilcox Co. 
Heine Boiler Co. 


Bolts, Expansion 
Hubbard & Co. 


Bond Testers 
Roller-Smith Co. 


Books, Technical 
McGraw-Hill Book Co., Inc. 

Boosters 

Allis-Chalmers Mfg. Co. 
General Electric Co. _ 
Westinghouse Electric & 
Mfg. Co. 

Boxes 


Fuse 
G & W Elec. Spec. Co. 


General Electric Co. 
Metropolitan Devices Co. 
Schweitzer & Conrad Ine. 
Junction and Outlet 
G & W Elec. Spec. Co. 
General Electric Co. 
Westinghouse’ Electric 
Mfg. Co. 
Meter and Service 
General Electric Co. 
Metropolitan Device Corp. 


& 


Brackets and Pins, Metal 
Hubbard & Co 
Pittsburgh Transformer Co. 


Brushes, Dynamo & Carbon 
Morganite Brush Co. 
National Carbon Co. 


Buckets, Clamshell 
Blaw-Knox Co, 


Buildings 


Fabricated 

Bethlehem Steel Co. 

Steel 

Blaw-Knox Co. 

Delta-Star Electric Co. 
Milliken Bros. Mfg. Co. 


Bus Bars 
Copper 
American 


Brass Co. 


Bus Bar Supports 
Delta-Star Electric Co. 
Electric Power Equip. Corp. 
Electrical Development & 
Mach. Co. 

General Electric Co. 

Railway & Industrial 
Co. 

Schweitzer & Conrad. Ine. 

Westinghouse Elec. & Mfg. 
Co. 


Eng. 


Cable (See Wires & Cables) 


Cable Machinery 
American Ins. Machy. 
New England Butt Co. 


Co. 


Cable Racks, End Bells and 
Accessories 

G & W Elec. Spec. Co. 
Hubbard & Co. | 
Metropolitan Device Co. 
Standard Underground 
Cable Co. 


Cable Splicing Joints 
Dossert & Co. 


Cement 

Mitchell-Rand Mfg. Co. 
High Temperature 
Johns-Manville, Inc. 


Chains 


Silent Power Transmission 
Morse Chain Co. 


Choke Coils 
Hi-Voltage Equipment Co. 
Circuit Breakers 
Condit Elec’l Mfg. Co. 
General Electric Co. 
Pacific Electric Mfg. 
Roller-Smith Co. 
Sangamo Electric Co. 
Schweitzer & Conrad, »Ine. 
Sundh Electric Co. 

Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


Co. 


Clamps 

Ground Connection 

Dossert & Co. 

General Electric Co 

Sherman Mfg. Co., H. B. | 
Westinghouse Elec. & Mfg 
Co. | 
Guy 

Hubbard & Co. | 

W. N. Matthews Corp. 


i 


Trolley 


Ohio Brass Co. 


Cleats 
Blake Signal & Mfg. Co. 
Electrical Development & 
Mach. Co. R 


Thomas & Sons Co., 


Clips, Cable : 
Hubbard & Co. 


Magnetic 
Mfg. 


Clutches, 


Cutler-Hammer Co. 


Coal and Ash Handling Ma- 
chinery : 
Combustion Engineering 
Corp. 


Coil Winding Tools 
Electric Service Supplies Co. 


Coils, Armature, Field and 
Magnet 
Dudlo Mfg. Co. 


General Electric Co. 


Coils, Choke 

Delta-Star Electric Co. 
General Electric Co. 
Hi-Voltage Equip. Co. 
Railway & Industrial Eng. 
Cc 


oO. 

Schweitzer & Conrad, Inc. 

"ae aehonee Elec. & Mfg. 
0. 


Commutators 
Cameron Elec. Mfg. Co. 


Commutator Truing Devices 
Jordan Bros., Ine. 


Condensation Products 
Bakelite. Corp. 

Condensite Co. of Amer. 
General Bakelite Co. 
Redmanol Chem. Prod. Co. 


Condensers 


Static 
Westinghouse Elec. & Mfg. 
Co. 

Steam 

Allis-Chalmers Mfg. 
Ingersoll-Rand Co, 


Co. 


Conduit 

Fibre 

Fibre Conduit Co 
Johns-Manville, Inc; 
Flexible, Steel 
General Electric Co. 
Interior 

Fibre Conduit Co. 
Johns-Manville, Ine. 
Rigid, Steel 

General Electric Co. 
Underground 
Johns-Manville, Ine. 
Wyckoff Pipe & Creosoting 
Co. 


Connectors and Terminals 
Dossert & Co. 
Electric Power Equip. Corp. 
General Electric Co. 
Sherman Mfg. Co. H. B. 
a Elec. & Mfg. 
oO. 


Construction Engineering 
(See Directory of Engi- 
neers) 


Construction Service 
Hoosier Engr. Co. 


Contact Rail Material 


Electric Service Supplies Co. | 


Ohio Brass Co. 


Readers’ Service Department 





Control Railway 
"ene Elec. & Mfg. 
0. 


Control Systems 
Ward Leonard Electric Co. 


Controllers 


Electric Automatic 
Cutler-Hammer Mfg. Co. 
Ward Leonard Electric Co. 


Motor 

Cutler-Hammer Mfg. Co. 
General Electric Co. 
Sundh Electric Co. 

Union Elec. Mfg. Co. 
Ward Leonard Electric Co. 





Westinghouse Elec. & Mfg. . 
Co. 


Rheostatic 


Ward Leonard Electric Co. | 


Speed 
Ward Leonard Electric Co. 


Converters 


Booster 

Westinghouse 
Ce. 

Synchronous 

Westinghouse 
Co. 


Elec. & Mfg. 


Elec. & Mfg. 


Conveying Machinery 
(Coal, Ashes, ete.) 
Combustion Eng. Corp. 


Cord 


Arc Lamp 
Samson Cordage Works 


Flexible 
ene Rubber & Ins. Wire 


0. 

Okonite Company, The 
Simplex Wire & Cable Co. 
Trolley 


Samson Cordage Co. 


Crane Motors 

General Electric Co. 
Westinghouse Elec. & Mis. 
Co. 


Cranes 
Locomotive 
Universal Crane Co. 
Portable 
Universal Crane Co. 
Traveling 
Maris Bros. 
Universal Crane Co. 
Cross Arms 
Hubbard & Co 
Railway & Industrial Eng. 
Co. 
Thomas & Sons Co., R. 
Western Electric Co. i 
Wyckoff Pipe & Creosoting 
Co. 
Cutouts 
G. & W. Elec. Spec. Co. 
General Electric Co 


Matthews Corp., W. N. 
Metropolitan Device Corp. 
Pacific Electric Mfg. Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. 
Co. 


Dimmers, Theater , 
Ward Leonard Electric Co. 


Doors for Bus and Switch | 


Compartments 
Electrical Development 
Mach. Co. 


Johns-Manville, Inc. 


Drills. Brick 
Hubbard & Co. 


Dynamometers 
Power Specialty Co. 
Sturtevant Co., B. F. 


| 
| 
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Engineering Building and 
Equipment 
Austin Co, 


Engineers and Contractors 
Stone & Webster, Inc. 


Engineers, Consulting and 
Contracting 


| (See Directory of Engineers) 


Engines 

Diesel 

Bethlehem Steel Co. 

Busch-Sulzer Bros. 

Lombard Governor Co. 

Internal Combustion 

Allis-Chalmers Mfg. Co. 

Fairbanks, Morse & Co. 

Oil 

Lombard Governor Co. 

Steam 

Allis-Chalmers Mfg. Co. 

eer Dynamo & Eng. 
o 


Sturtevant Co., B. F. 

Unaflow 

— Dynamo & Eng. 
oO. 


Evaporators, Water 
Griscom-Russell Co., The 


Experimental Apparatus 
Biddle, James G. 


Fan Motors 

Century Electric Co. 

Diehl Mfg. Co. 

General Electric Co. 

Western Electric Co. 

Weeteenouse Elec. & Mfg. 
o. 


Fans 

Exhaust and Ventilating 
Century Electric Co. 
Diehl Mfg. Co. 
General Electric Co. 
Sturtevant Co.. B. 
Westinghouse Elec. 
Co. 

Turbine Driven 

Sturtevant Co., B. F. 


F. 
& Mfg. 


Feed Water Heaters 
Griscom-Russell Co., The 


Fibre (See Insulating Ma- 
terial) 


Financial 

Barney & Co., Chas. D. 
Electric Bond & Share Co. 
Leach, A. B. 

Pynchon & Co. 


Flexible Cord 
Okonite Co. 
Okonite-Callender Cable Co. 


Forgings, Drop Hammered & 
Hydraulically Pressed 
Bethlehem Steel Co. 


Furnaces 

Electric 

Combustion Engr. Corp. 
Detroit Electric Furnace Co 
Pittsburgh Elec, Furnace 
Corp. 

Pulverized Fuel 
Combustion Engr. Co. 


Fuses 


High Tension 
Delta-Star Electric Co. 
Hi-Voltage Equipment Co. 
Matthews Corp., W. N. 
Pacific Electric Mfg. Co. 
Schweitzer & Conrad. Inc. 
by oe Elec. & Mfg. 
0. 


Renewable 
oe Elec. & Mfg 
0. 
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Where Dependability is Essential 
BALDOR MOTORS Make Good 




















The service rendered by your 
appliance after it is in the 
hands of the user depends 
greatly on the motor with 
which it is equipped. The man- 
ufacturers of Williams Oil-O- 
Matic Oil Burners realize the 
importance of the best in mo- 
tors. Read what they say about 
Baldor Motors. 


With a Baldor Motor on your 
equipment you can be confi- 
dent that it will do all it is in- 
tended todo—that it will build 
satisfaction and good will for 
your appliance. 


The super capacity of Bal- 
dor Motors results from 
their rugged construc- 
tion and extra strength 
at vital points. Their abil- 
ity to stand rough usage, 
frequent starting and stop- 
ping, excessive loads, even 
neglect has resulted in the 
selection of Baldor Motors 
as the power unit by many 
appliance manufacturers. 


There is a real record of dependabil- 
ity in the experience related in this 
letter. More than that, it is an indi- . . 

cation of satisfaction and carries a Write f or Bulletin No. 25. 
moral for every user of small motors. 


BALDOR 


ELECTRIC COMPANY 


Manufacturers of bal’. bearing motors to the machinery trade. 
Single Phase, Polyphase and Direct Current. Standard horizontal, vertical and special designs. 


4353 DUNCAN AVE. - - ST.LOUIS, U.S.A. 
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Standard 

Condit Elec’l Mfg. Co. 
Electrical Development & 
Mach. Co. 

General Electric Co. 
Metropolitan Device Corp. 
Western Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


Fuse Plugs 
Delta-Star Electric Co. 


Fuswitches, Primary 
Matthews Corp., W. N. 


Galvanizing, Hot Dip 
Bates Exp. Steel Truss Co 
Bessemer Galvanizing Wks. 
Cattie & Bros., J. P. 


Gauges, Recording 
Bristol Co., The 


Flexible 
Co. 


Gearing, Silent 
Morse Chain 


Gears 

Bethlehem Steel Co. 
Continental fibre Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


Worm Reduction , 
De Laval Steam Turbine Co. 


Generating Sets 
Crocker-Wheeler 
Co. 

Direct Connected 
Westinghouse Elec. & Mfg. 
Co. 


Geared 
Westinghouse Elec. & Mfg. 
Co. 


Motor 

Allis-Chalmers Mfg. Co. 
Burke Electric Co. 
General Electric Co 


Elec. Mfg. 


Ridgway Dynamo & Eng. 
Co 

Sturtevant Co.. B. F 
Westinghouse Electric & 
Mfg. Co. 


Turbine Driven 
Westinghouse Elec. & Mfg. 
Co. 


Generators 
Allis-Chalmers Mfg. 
Crocker-Wheeler Co. 
Ridgway Dynamo & 
Co. 


Co. 


Eng. 


Belt Driven 
Westinghouse Elec. & 
Co. 


Engine Driven 
Westinghouse Elec. & 
Co. 


Waterwheel Driven 


Westinghouse Elec. & 
Co. 


Mfg. 


Mfg. 


Mfg. 


Generators, Coolers 
Sturtevant Co., B. 


Governors 

Mechanical 

Woodward Governor Co. 
Water Wheel 

Woodward Governor Co. 


Grounds, Ete. 
Paragon Electric Co. 
Clamps 


Sherman Mfg. Co., H. B, 


Hangers, Cable 
Hubbard & Co. 


Heaters for Special Purposes 


Power Specialty Co 

Heating Devices 
Cutler-Hammer Mfg. Co. 
General Electric Co 
Westinghouse Elec. & Mfg. 
Co. 

Heating and Ventilating Sys- 
tems 

Sturtevant Co., B. F. 

Hoists 

Steam and Electrtcal 
Allis-Chalmers Mfg. Co. 

Indicators, Speed 


(See Tachometers) 
Biddle, James G. 


=ndicators, Transformer Load 
Westinghouse Elec. & Mfg. 
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Inspections & Tests 
Electrical Testing 
atories 


Labor- 


Instrument Test Switches 
Electrical Development & 
Mach. Co. 


Transformers 
Co. 


Instrument 
General Electric 
Roller-Smith Co. 


Instruments 


Boiler Room 

General Electric Co. 
Electrical 

Biddle, James G. 
Bristol Co., The 
General Electric Co. 
Roller-Smith Co. 
Graphic 

Biddle. James G. 
Bristol Co., The 
General Electric Co. 
Sangamo Electric Co. 
Taylor Instrument Co. 


Westinghouse Elec. & Mfg. 
Co 

Zernickow, O., 

Indicating 

General Electric Co. 
Roller-Smith Co. 

Taylor Instrument Co. 
Westinghouse Elec. & Mfg. 
Co. 

Integrating 

Biddle, James G. 

General Electric Co 
Sangamo Electric Co, 
Portable 

Westinghouse Elec. & Mfg. 
Co 

Recording 

Junod & Co., L. H. 
Landis & Gyr, Ltd. 
Westinghouse Elec. & Mfg. 
Co. 

Scientific and Testing 
Service 

Piddle, James G. 

General Electric Co. 
Metropolitan Device Corp. 


Roller-Smith Co. 
ne Elec. & Mfg. 
0. 


Insulating Machinery 


American Ins. Machinery 
Co. 


Insulating Material 
Ashestos 
Jchns-Manville, Inc. 
Cement 


Condensite Co. of America 


Mitchell-Rand Mfg. Co. 
Composition Cloth & Paper 
Ihvington Varnish & Ins. 
Co. 

Westinghouse Elec. & Mfg 
Co. 


Compounds, Paints and 
Varnishes 


Garfield Mfg. Co 


General Electric Co. 
Irvington Varnish & Ins 
Co. 

Mitchell-Rand Mfg. Co. 
Packard Electric Co. 
Redmanol Chem. Prod. Co 


Westinghouse Elec. & Mfg. 
Co. 


Fibre 


Continental Fibre Co. 
National Vule. Fibre Co. 


West Virginia Puly & Paper 
Co. 


Laminated Phenolic Con- 
densation Products 
Bakelite Corp 

Condensite Co. of Amer. 
Continental Fibre Co. 
General Bakelite Co. 
Redmanol Chem. Prod. Co. 
Lava 

American Lava Co. 


Kirchberger Co., M. 
Steward Mfg. Co., D. M. 


Mica 

Munsell & Co., Eugene 
Mica, Micarata 
Westinghouse Elec. & Mfg. 
Co. 

Molded 

Bakelite Carp. 

Condensite Co. of Amer. 
Cutler-Hammer Mfg. Co. 
Garfield Mfg. Co 

General Bakelite Corp. 
Johns-Manville. Ine 
Redmanol Chem. Prod. Co. 
Paper 

Irvington Varnish & Ins. 
Co 

Silk 


Irvington Varnish & Ins. 
Co. 
Slate 
Tortland-Monson Slate Co. 


Tape and Webbing 

General Electric Co. 
Okonite Co., The 
Okonite-Calleader Cable Co. 
Packard Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


Treated Fabric and Paper 
Westinghouse Elec. & Mfg. 
Co. 
Untreated Fabric and Paper 
Westinghouse Elec. & Mfg. 
Co. 


Insulation, Electric 
Bakelite Corp. 
Condensite Co. of Amer. 
General Bakelite Co. 
Redmanol Chem. Prod. Co. 


West Virginia Pulp & Paper 


Co. 


Insulation, Molded 
Bakelite Corp. 


Insulator Equipment 
Chio Brass Co. 
Thomas & Sons Co., R. 


Insulator Pins 
Hubbard & Co. 
Ohio Brass Co. 
Thomas & Sons, R. 


Insulators 

Porcelain 

Canadian Porcelain Co., Ltd. 
Porcelain Composition 
General Porcelain Co, 
Lapp Insulator Co., 
Locke Ins. Corp. 
Ohio Brass Co. 
Thomas & Sons Co., R. 
Westinghouse Elec. & Mfg. 
Co. 

Post Type 

Delta-Star Electric Co. 
Electrical Development & 
Mach. Co. 


Inc. 


Irons, Electric 
Westinghouse Elec. & Mfg. 
Co. 


Laboratories 
Electrical 
tories 


Testing Labora- 


Lamps 
Are 
General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 

Incandescent 
General Electrie Co. 
Western Electric Co. 
Westinghouse Elec. 
Co. 

Mazda 
Westinghouse Elec. & Mfg. 
Co. 

Miniature 
General Electric 


& Mfg. 


Co. 


Lamp Guards 
W. N. Matthews Corp. 


Lamp Replacers 
Matthews Corp., W. N. 


Lighting Equipment, Interior 
and Exterior 
Westinghouse Elec. & Mfg. 
Co. 


Lightning Arresters 
Delta-Star Electric Co. 
Electric Power Equip. Corp. 
Electric Service Supplies Co. 


General Electric Co. 
Hi-Voltage Equipment Co. 
Hubbard & Co. 

Pacific Electric Mfg, Co. 


Railway & Indus. Engr. Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. 
Co. 


Line Material 
Anderson Mfg. Co., 
J. M 


Archbold-Brady Co. 

Bethlehem Steel Co. 

Electric Service Supplies Co. 

G & W Elec. Spec. Co. 

General Electric Co. 

Hubbard & Co. 

Chio Brass Co. 

en Elec. & Mfg. 
Oo. 


A. & 


Linemen’s Supplies & Tools 
Leach Co. 
Mathias-Hart Co. 


Locaters, Fault 
Matthews Corp., W. N, 


Locomotives, Electric ; 
Westinghouse Elec. & Mfg. 
Co. 

Lugs 


Sherman Mfg. Cu., H. B. 


Machines 
Pipe Bending 


American Pipe Bending M’a- 


chine Co, 
Welding 


Westinghouse Elec. & Mfg. 


Co. 


Magnets 
Dudlo Mfg. Co. 


Manganin 
Baker & Co., Inc. 


Meters 


Demand 

Junod & Co., L. H. 

Landis & Gyr, Ltd. 
Westinghouse Elec. & Mfg. 
Co. 

Trilovoltamperes 

Junod & Co., L. H. 

Landis & Gyr, Ltd. 


Westinghouse Elec. & Mfg 
Co. 

Watthour 

Dunean Elec. Mfg. Co. 

Junod & Co., L. H. 

Landis & Gyr. Ltd. 

ee Elec. & Mfg. 
oO. 


Meter Testers 

General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


Meters, Electric & Flow 
(See Instruments, Electric 
& Boiler Room) 


Mica 
Mica Insulator Co. 


Mining Machinery 


Allis-Chalmers Mfg. Co. 
Molded Insulation (See In- 
sulation, Molded) 


Molding Materials 
Bakelite Corp. 
Cendensite Co. of Amer. 
General Bakelite Co 


Kedmanol Chem. Prod. Co 
Motor Generators 
Crocker-Wheeler Elec. Mfg. 


Westinghouse Elec. & Mfg. 
Co. 


Motor Generator Sets 
eer Dynamo & Eng 
0. 


Motors 
Allis-Chalmers 
Faldor Electrie Co. 

Burke Elec. Co. 

Century Electric Co. 
Crocker-Wheeler Co. 
Emerson Electric Mfg. Co. 
Ceneral Electric Co. 
Gregory Electric Co. 
Jeannin Electric Co. 
Lincoln Electric Co, 
Master Electric Co. 
Reliance Elec. & Eng. Co. 
Star Elec. Motor Co. 
Siurtevant Co. B. F. 
Triumph Electric Co. 
Western Electric Co 

by’ ~tgeemaoene Elec. & Mfg. 


Mfg. Co. 


oO. 
Zobell Elec. Motors Co. 


Ball Bearing 

Fairbanks, Morse & Co. 
Mine 

Westinghouse Elec. & Mfg. 
Co. 

Railway 

Westinghouse Elec, & Mfg 
Co. 

Small 

Reynolds Electric Co 


Westinghouse Elec. & Mfg. 
Co. 


Motor Starters ; 
Ward Leonard Electric Co. 


Oi) Burning Systems 


Combustion Engr. Corp. 


Oil Engines (See Engines) 
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Oil Heaters 

Power Spec. Co. 

Oil Pressure Governors 
Lombard Governor Co. 


Packing 

General Electric Co. 
Asbestos 
Johns-Manville, Inc, 


Painting Equipment 
W. N. Matthews Corp. 


Panel Boards 

General Electric Co. 

— Elec, & Mfg. 
o. 


Panels, Switchboard 
Allis-Chalmers Mfg. Co. 
General Electric Co. 

_— Elec. & Mfg. 


Pipe 
Riveted Steet 
Riter-Conley Co. 


Pipe Frame Fittings, Elec- 
trical 
Schweitzer & Conrad, Inc. 


My ~aarmaaans Elec. & Mfg. 
0. 


I'latinum 
Baker & Co., Inc, 


Plugs 
Cutler-Hammer Mfg. Cc 


Plugs, Attachment 
Cutler-Hammer Mfg. Co 
General Elec. Co. 


Fole Line Hardware 
Bethlehem Steel Co. 
Electric Service Supplies Co. 
Hubbard & Co. 

Ohio Brass Co. 

Western Electric Co. 

\ ~cpaaieae Elec. & Mfg 
oO. 


Poles, Reinforcing of 
Hubbard & Co. 


Poles 
Cedar 
Bell Lumber Co. 
Carney & Co., B. J. 
Partridge Lumber Co., 
Western Electric Co. 
Tron 
Archbold-Brady 


Southern Pine 

Texas Creosoting 

Steel 

Archbold Brady Co. 

Bates Exp. Steel Truss Co. 

Milliken Bros. Mfg. Co. 

Pacific Coast Steel Co. 

Kiter-Conley Co. 

Truscon Steel Co. 

Wood 

Hubbard & Co. 

—— Pipe & Creosoting 
Oo. 


Co. 


Co, 


Porcelain (See Insulating 


Material, China and 
Porcelain) 

Westinghouse Elec. & Mfg 
Co. 

Potentiomet“rs 

Biddle, James G. 


General Electric Co. 
— Elec. & Mfg. 
0. 


Potheads 
Electrical 
Mach. Co. 
G & W Elec. Spec. Co. 


Development & 


Projectors, Floodlighting 

Electric Service Supplies Co 

ene Elec. & Mfz 
0. 


Protective Devices 

Condit Elec’l Mfg. Co. 

Electric Power Equip. Corp 

General Electric Co 

Metropolitan Device Corp. 

Railway & Industrial Eng. 
Co. 

Roller-Smith Co. 

Schweitzer & Conrad, Inc. 

— Elec. & Mfg. 
oO. 


Pulverized Fuel Equipment 
Combustion Engineering 
Corp. 


Pumping Plants 
Fairbanks, Morse & Co, 
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WESTE aeene | 
TEL am 


WHEN you need brushes on short notice for 
any reason write, wire or phone the nearest of 
our four plants, and the National Pyramid 
Brushes you need will be on their way to you 
immediately. 

Have we complete data sheets on your 
motors, generators and converters? Informa- 
tion regarding our data sheet service gladly, 
sent on request. 


The services of our Sales Engineers are always at your disposal 


Manufactured and guaranteed by 


NATIONAL CARBON COMPANY, INC, 


Carbon Sales Division 
Cleveland, Ohio San Francisco, Cal. 
Canadian National Carbon Co., Limited, Toronto, Ontario 


Emergency Service Plants 


CHICAGO, ILL. PITTSBURGH, PA. NEW YORK, N. Y. 


551 West Monroe St. Arrott —_ eo No. 3 357 West 36th St. 
Phone: STAte 6092 Phone: ATLantic 3570 Phone: LACkawanna 8153 
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Pumps 

Boiler Feed 

Lecourtenay Co. 
Centrifugal 
Allis-Chalmers Mfg. Co. 
Chicago Pump Co. 

De Laval Steam Turbine 


Co. 

Fairbanks. Morse & Co. 
Lecourtenay Co. 

Mine Gathering 
Fairbanks, Morse & Co. 
Power 

Lecourtenay Co. 
Reciprocating 
Allis-Chalmers Mfg. Co. 
Steam 

Fairbanks, Morse & Co. 


Pyrometers 
Bristol Co., The 
Taylor Instrument Co, 


Radio Apparatus 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
General Radio Co. 
Roller-Smith Co. 


Rail Bonds : 
american Steel & Wire Co 
Chio Brass Co. 


Ranges, Electric 
Westinghouse Elec. & Mfg. 
Co. 


Rectifiers 
General 
Westinghouse Elec 

Co. 


Reels, Take Up and Pay Out 
Matthews Corp., W. N. 


Electric Co. 
& Mfg. 


Regulators, Feedervoltage 
Westinghouse Elec. & Mfg. 
Co. 


Relays 

Westinghouse Elec. & Mfg. 
Co. 

Repairing (See Searchlight 

Section) 


Resistance Units 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Railway & Industrial Eng. 


Co. 
Ward Leonard Electric Co. 


Resistors 
ne Elec. & Mfg. 
o. 


Rheostats 

Biddle, James G. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Sundh Electrie Co. 
Westinghouse Elec. 
Co. 

Battery Charging, Motor 
Starting, Generator 

Ward Leonard Electric Co 
Motor and Generator, Field 
Ward Leonard Electric Co. 


& Mfg. 


Rivets 
Bethlehem Steel Co. 


Rods, Brass, Copper & Bronze 


American Brass Co. 


Searchlights 
General Electric Co. 


Second-Hand Apparatus 
(See Searchlight Section) 


Archer & Baldwin 
Electric Service Co., Inc.. 
The 

Ellis, A. Lee 

Feldman, Samuel 

Hall & Co., Inc., Stephen 
Remphill & Co... J. L. 


Hooper-Momberger Co. 
Jordan Bros., Ine. 
Land, L. J. 

Miller-Owen Electric Co. 
Moore & MacDonald 
Nashville Ind. Corp. 
Nussbaum Co., V. M. 
Phoenix Utility Co. 
Ross Power Equip. Co, 
Sachsenmaier Co., George 
Scheinert Co.., 

Wilson Mchy. Co., H. R. 


Sheets 


Brass, Copper and Bronze 
American Brass Co. 


Electrical 


American Sheet & Tin Plate 


Co, 


ELECTRICAL WORLD 


aes Sheet & Tin Plate 


0. 
Newport Rolling Mill Co. 


Metal 

American Sheet & Tin Plate 
Co. 

Bethlehem Steel Co. 


Silent Chain Drives 
Morse Chain Co. 


Slack Pullers 
W. N. Matthews Corp. 


Slate 
Portland-Monson Slate Co. 


Seckets and Receptacles 
Cutler-Hammer Mfg. Co. 
General Electric Co. 


Solders 
Mitchell-Rand Mfg. Co. 
— Elec. & Mfg. 


Soldering Flux 

Benson (Co., Alex. 

Mitchell-Rand Mfg. Co. 

—— Elec. & Mfg 
2. 


Selenoids (See Coils, Arma- 
tures, Field and Magnet) 


Springs 
American Steel & Wire Co. 


— 


Sprockets, Silent Chain 
Morse Chain Co. 


Stacks 
Heine Boiler Co. 


Staples 
American Steel & Wire Co. 
Blake Signal & Mfg. Co. 


Starters, Motor, Electric 

Condit Elec’l Mfg. Co. 

Cutler-Hammer Mfg. Co. 

General Electric Co. 

Sundh Electric Co. 

Ward Leonard Co. 

—— Elec. & Mfg. 
0. 


Steam Specialties 
Johns-Manville. Inc. 
Power Specialty Co. 


Steel Plate Work 
Blaw-Knox Co. 
Heine Boiler Co. 


Stokers 

American Engr. Co. 
Babcock & Wilcox Co. 
Combustion Ener. Corp. 
General Electric Co. 
Riley Stoker Corp. 


Mechanical 

American Engr. Co. 

Combustion Engr. Corp. 

— Elec. & Mfg. 
0. 


Stoves (See Ranges) 


Structural Steel 
Bethlehem Steel Co. 
Blaw-Knox Co. 
Milliken Bros. Mfg. Co. 


Substations,Complete Manual 
Automatic & Electro- 
Pneumatic Automatic 

— Elec. & Mfg. 

0. 


Sub-Stations. Outdoor 
Delta-Star Electric Co. 
Eiectric Power Equip. Corp. 
General Electric Co. 
Hi-Voltage Equipment Co. 
Railway & Industrial Eng. 


Co. 

Schweitzer & Conrad. Inc. 

— Elec. & Mfg. 
0. 


Superheaters, Steam 
Pabcock & Wilcox Co. 
Heine Boiler Co. 

Power Specialty Co. 


Supplies (Electric Railway) 

General Electric Co. 

Ghio Brass Co 

Western Electric Co. 

ee Elec. & Mfg. 
oO. 





Switchboard Supplies | 
Electric Power Equip. 
Corp. 

General Electric Co. 

_— Elec. & Mfg. 

o. 


Switchboards 
Allis-Chalmers Mfg. 
Anderson Mfg. Co. 
J. M, 

Condit Elec’!] Mfg. Co. 
General Electric Co. 

Johns-Manville, Inc. 

Trumbull Electric Mfg. Co. 

Western Electric Co. 

neues Elec. & Mfg. 
0. 


Co. 
A. & 


Switches 

Air Break and Pole Top 
Condit Elec’] Mfg. Co. 
Delta-Star Electric Co. 
Electric Power Equip. Corp. 
General Electric Co. 
Hi-Voltage Equip. Co. 
Pacific Electric Mfg. Co. 
Railway & Industral Engr. 


Co. 
Schweitzer & Conrad, Inc. 


Disconnecting 

c & J. M. Anderson Mfg. 
0. 

Delta-Star Electric Co. ; 

Electric Power Equip. Corp. 

Electrical Development & 
Mach. Co. 

General Electric Co. 

Hi-Voltage Equipment Co. 

Matthews Corp., W : 

Pacific Electric Mfg. Co. 


Schweitzer & Conrad, Inc. 
Trumbull Electric Mfg. Co. 
Westinghouse Elec. & Mfg. 
Co. 
Float 


Cutler-Hammer Mfg. Co. 

+ plead Service Supplies 
Oo. 

General Electric Co. 

Ohio Brass Co. 

Sundh Electric Co. 

Westinghouse Elec. & Mfg. 
Co. 

Fuse 

General Electric Co. 

Matthews Corp., W. N. 

Metropolitan Device Corp 

Schweitzer & Conrad, Ine 

Westinghouse Elec. & Mfg. 
Co. 

Horn Gap 

Westinghouse Elec. & Mfg. 
Co. 

Instrument 

Westinghouse Elec. & Mfg. 
Co. 

Knife 

Condit Elec’l Mfg. Co. 


General Electric Co. 
Trumbull Elee. Mfg. Co. 
Magnetic 

Ward Leonard Electric Co. 
Oi 

Condit Elec’l Mfg. Co. 
General Electric Co, 
Pacific Electric Mfg. C 


o. 
Westinghouse Elec. & Mfg. 
Co. 

Remote Control 


A. & J. M. Anderson Mfg. 


Co. 

Cutler-Hammer Mfg. Cu. 

General Electric Co. 

Sundh Electric Co. 

“ene Elec. & Mfg. 
0. 


Safety Enclosed 
General Electric Co. 


Turnbull Elec. Mfg. Co. 
Westinghouse Elec. & Mfe. 
Co. 

Series 


Cutler-Hammer Mfg. Co. 

General Electric Co. 

— Elec. & Mfg. 
‘oO. 


Snap and Push Button 

Cutler-Hammer Mfg. Co. 

G & W Elec. Spec. Co. 

General Electric Co. 

Western Electric Co. 

Time 

a, & J. M. Anderson Mfg. 
0. 

General Electric Co. 

Junod & Co., L. H. 

Landis & Gyr, Ltd. 

Paragon Electric Co. 

nema Elec. & Mfg. 
‘0. 


Synchroscopes 

General lectric Co. 

Roller-Smith Co. 

Schweitzer & Conrad, Inc. 

venanaaee Elec. & Mfg. 
0. 


Tachometers 
Biddle, James G. 
Bristol Co., The 
Zernickow. QO. 


— 
Tanks 


Heine Boiler Co, 
Riter-Conley Co. 


Tape, Friction 
Johns-Manville, Ine. 


w-s-- 

Tape, Rubber 
Johns-Manville. Ine. 
— Elec. & Mfg. 

0. 


Telephones 
Western Electric Co. 
oe Elec. & Mfg. 
oO. 


Testing Apparatus 

Biddle, James G. 

General Electric Co. 

Roller-Smith Co. 

— Elec. & Mfg, 
oO. 


Testing Laboratories 
Electrical Testing Lab- 
oratories 


Theatre Dimmers 

Cutler-Hammer Mfg. Co. 

General Electric Co 

Ward Leonard Electric Co. 

—_— Elec. & Mfg. 
‘oO. 


Thermometers 
Bristol Co., The 


Toaster 
eee Elec. & Mfe. 
0. 


Tools, Linemen’s (See Line 
men’s Supplies & Tools) 


Towers 


Radio 
Blaw-Knox Co. 
Milliken Bros. 
Riter-Conley Co. 


Transmission 

Aermotor Co. 
Archbold-Brady Co. 

Bates Exp. Steel Truss Co. 
Bessemer Galvanizing Wks. 
Blaw-Knox Co. 


Mfg. Co. 


Milliken Bros. Mfg. Co. 
Riter-Conley Co. 
Truscon Steel Co. 
Transformers 
Allis-Chalmers Mfg. Co. 


Dunean Elec. Mfg. Co. 
General Electric Co. 
Kuhlman Electric Co. 
Moloney Elec. Co. 
Packard Electric Co. 
Pittsburgh Trarsformer Co 
— Elec. & Mfg. 
‘0. 


Instrument 

Roller-Smith Co. 

—a Elec. & Mfg. 
0. 


Transformers, Bell Ringing 

General Electric Co. 

Metropolitan Device Corp. 

Packard Electric Co. 

nee Elec. & Mfg, 
0. 


Transmission, Silent Chain 


Morse Chain Co. 


Traps, Steam 
Johns-Manville, Inc. 


Trimmers, Tree 
Bartlett Mfg. Co. 


Tubes, Brass, Copper & 
Bronze 


American Brass Co. 


Turbines 

Hudraulic 

Allis-Chalmers Mfg. Co. 

Leffel & Co... James 

Smith Co., S. Morgan 

Steam 

Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co 

General Electric Co 

ew Dynamo & Eng. 
‘0 


Sturtevant Co.. B 


0. 


a 
enmaseure Elec. & Mfg. 
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Turbo-Generators 

General Electric Co. 

a ~ asics Elec. & Mfg. | 
0. 


Underfloor Duct Systems 
Fibre Conduit Co. 
Johns-Manville Cu. 


Units, Resistor 


Ward Leonard Elec. Co. 


Vehicles, Gasoline 
Ford Motor Co. 


Washers 


Mass. Machine Shop 
Washing Machines 


Western Electric Co. 


Waterwheels, Impulse Tur- 
bines 
Allis-Chalmers Mfg. Co. 


Leffel & Sons Co., James 


Water Wheel Generators 
eee Elec. & Mfg. 
Oo. 


Water Wheel Governors 
Lombard Governor Co, 
Woodward Governor Co. 


Wattmeters, Watt Hour Me 
ters (See Instruments) 


Welders 
Arc 


General Electric Co. 
Ohio Brass Co. 


Westinghouse Elec. & Mfg. 
Co. 

Portable 

Ohio Brass Co, 


Welding Apparatus 
Lincoln Electric Co, 
Ohio Brass Co. 


Welding Machines 


General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 

Wires and Cables 

Aluminum 

Aluminum Co. of America 
Auto 

Indiana Rubber & Ins. 
Wire Co. 


Simplex Wire & Cable Co. 
Bare and Insulated 
Standard Undergrouna 
Cable Co. 

Bare Copper 


American Brass Co. 
American Ins. Wire & 
Cable Co. 


American Steel & Wire Co. 
Phillips Wire Company 
Copperweld 

Copperweld Steel Co. 
Grounds, etc. 

Copperweld Steel Co. 


Magnet 
Dudlo Mfg. Co. 


Roebling Sons Co. J. A. 

Magnet (Enameled) 

Dudlo Mfg. Co. 

Resistance 

General Electric Co. 

Hoskins Mfg. Co. 

Rubber Covered and 
Waterproof 

American Ins. Wire & 
Cable Co. 

7 Rub. & Ins. Wire 
9. 

Kerite Ins. Wire & Cable Co. 
Okonite Co., The 


Okonite-Callencer Cable Co. 
Packard Electric Co. 
Phillips Wire Company 
Roebling’s Sons Co., J. A. 
Simplex Wire & Cable Co. 
Western Electric Co. 

Steel 

American Steel & Wire Co. 
Bethlehem Steel Co. 
Underground (Cable) 

Kerite Ins. Wire & Cable Co. 
Roebling Sons Co.. J. A. 
Simplex Wire & Cable Co. 
Varnished Cambric 
Okonite Cc., The 
Okonite-Callender Cable Co. 
Simplex Wire & Cable Co. 


Wireless Apparatus 

General Electric Co. 

_— Elec. & Mfs. 
‘0. 


X-Ray Apparatus 
.: im Mfg. Co., A. @& 
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15% Less Length— 


and other advantages 





The advanced design of Allis-Chalmers motots can be measured 
in inches before you buy, as well as in dollars saved afterwards. 


In Allis-Chalmers induction motors equipped with Timken Tapered 
Roller Bearings shafts average 15% shorter. Rigidity is therefore 
increased and better drive layouts are made possible. 


These latest Allis-Chalmers motors are so nearly free from friction 
that they run for months at least without attention for lubrication. 
Endurance is so great; and thrust, shock, and speed are so well 
provided for that clearance remains permanently accurate and safe. 


Whatever type of motor you select from the complete Allis- 
Chalmers line, you get the noted Allis-Chalmers electric steel 
frame and spider; the distortionless core design; the costly silver- 
brazing of rotor bars; the special dipping and baking of the coils; 
the perfected cooling, and other Allis-Chalmers developments. | 


In every point of motor design, including bearings, Allis-Chalmers 
is looked to for highest accomplishments. Write or ask about 
latest Allis-Chalmers economies. 


ALLIS-CHALMERS MFG. COMPANY, MILWAUKEE 
District Sales Offices in all Principal Cities 
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1. One Piece Steel Poles 


The Bates Expanded Steel Pole within its field of appli-” 

cation is the ideal supporting unit for transmission @nd 

distribution service. Its material and method of produc. 

tion give it unique, inherent and inimitable advantages. Tt 

is totally free from joints or hidden surfaces which cannot 

be painted. It is tested in the process of manufacture, 

and every stress is in plane of its web members. It is 

unexcelled for its type of construction, and you will find eS eae 
the costs not excessive. 


2. Bates Galvanized Towers 


Specify Bates Fabricated Towers where your needs are 
beyond the capacity of the Bates unit pole. Bates built 
following your plans and specifications, or entirely designed 
by Bates engineers to meet your specific requirements. 
They will be fabricated and galvanized complete within 
the Bates organization, and delivered in strict conformity 
with the Bates ideal of service. 


3. Bates Built Substations 


We have built substation structuifes\of almost every type, 
and will appreciate an opportiimity of submitting our 
recommendations and cost estiffid@tes on your proposed 
installations. Bates engineering; Bates fabrication, Bates 
galvanizing, backed up by a servi@@é Which has always been 
a source of satisfaction to our cust@m€rs and of pride to 
ourselves, will assure you the best in sWppOxting structures, 
at costs which you will find reasonable. 





* 


For every type of supporting structure call upon the 
same organization. Your requirements will be 
ulfilled with complete satisfaction. 


Expanded Poles. Fabricated Towers or Substations—Painted or Galvanized 


eee: 


231 SOUTH LA SALLE ST., CHICAGO, ILL. 





